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Flour  and  Brcadmaking 

By  R.  Hakcouw  and  Miss  M.  A.  Purdy. 


INTRODUCTION. 

5S^  °^!.'  °"'  l°°n''  ''"y  ***  P~P'«  have  a  clear  idea  of  the  wide 
difference  between  the  flour-producing  properties  of  the  various  variS 

^*^**i«^«"  *"  *•'*""•*  '^^^J"**"'  of  the  effect  of  climate,  soil  etc 
and  of  the  different  grades  of  flour  on  the  market.    To  nSnrpeSple 

kind»-bread  and  pastry  flour.  As  a  matter  of  fact,  there  are  a  ereat 
many  grades  of  flour;  and.  while  the  millers,  particularly  those  in^he 
Uirger  milling  concerns,  strive  to  keep  the  differ^t  graSfof  flour  ui^ffonn 
from  year  to  year,  there  are  wide  differences  in  th?  quality  of  the  wheit 
which  ,s  thetr  raw  material,  that  renders  this  problem  a  ver?dS 
U  S.ii^JT'"'"*'-  Consequently,  the  flour  got  under  any  one  grade 
IS  very  likely  to  vary  somewhat  in  strength,  or  in  some  of  the  conditions 
which  would  affect  the  baking.  By  blending  wheats  of  different  gSdw 
.«?*n™"**'"  1°'  ?f  "*"[  *^".««ties  the  miller  may  be  able  to  produce  a 
uniform  sample  of  flour,  but  m  certain  seasons  this  may  be  a  very  difficult 
problem.  Very  often  the  millers  arc  blamed  for  producing  poor  flour 
when  the  circumstances  that  effect  this  are  beyond  their  control 

CiRCUHSTAKCES    iNPtUENClNG    THE   QuALItY    OP   WHEAT. 

There  is  abundance  of  evidence  to  prove  that  the  composition  of 
v'heat  IS  influenced  by  its  environment.  Millers  are  quite  familiar  with 
the  fact  that  some  districts  in  Ontario  will  produce  a  better  quality  of 
wheat  than  others,  and  that  the  spring  wheat  of  the  Western  Provinces 
IS  su'  nor  jo  the  best  Ontario  can  produce.  Possibly  climate  (including 
vanr  ns  due  to  season)  and  soil,  or,  rather,  the  condition  of  the  soil 
have  ne  greatest  influence  on  the  composition  of  the  wheat.  To  obtain 
a  good  quality  of  wheat  for  milling  purposes  we  require  bright,  warm 


day,  wHh  an  abundance  of  tunahine  and  an  abaenoa  of  an  axeaaa  of 
moteture;  or,  in  other  words,  the  oonditkmi  whidi  would  cansc  rapid, 
thoiwh  normal,  ripening  of  tlie  grafai.  Wheat  that  has  ripened  slowly, 
or  wait  is  over-ripe,  is  usually  somewhat  low  in  protein,  and,  oonie- 
quently,  m  ^uten,  and  rich  in  starch.  Chemical  faivestigations  seem  to 
show  that  at  the  tfane  of  blossoming  the  plant  has  taken  up  nearly  all 
the  nitrogen  and  ash  constituents  thai:  it  will  have  in  the  matured  plant, 
while  it  ccMitinues  to  take  up  carbon  as  kmg  as  the  plant  is  green.  This 
means  that  the  longer  the  time  from  bk>ssomtnff  to  maturity  the  fp^tcr 
the  opportunity  for  the  phmt  to  take  up  carbon  and  convert  it  into 
starch  and  store  it  in  the  grain.  Consequently,  slowly  matured  grain 
win  be  plump.  The  amount  of  protein,  or  gluten,  is  determined  by  the 
amount  of  nitrogen  taken  into  the  plant  in  the  early  stages  of  growth, 
and  the  completeness  with  whkh  this  is  transferred  to  the  seed. 

A  comparatively  high  temperature,  long,  bright  days,  an  absence  of 
an  excess  of  moisture,  are  the  conditions  which  prevail  throughout  onr 
Western  Provinces,  and  these  are,  doubtless,  some  of  the  conditions 
that  account  for  the  hig^  quality  of  wheat  produced  there. 

The  researches  of  Laws  and  Gilbert  at  the  Rothamsted  Institution, 
in  England,  and  of  the  Central  Experimental  Farm  at  OtUwa,  show 
tiut  manures  have  very  little  influence  on  the  composition  of  the  wheat. 
Recent  investigations  by  F.  T.  Shutt,  Central  Experimental  Farm, 
Ottawa,  show  tfiat  the  amount  of  moisture  in  the  soil  is  a  greater  factor 
than  the  amount  of  nitrogen  available  to  the  plant.  These  investiga- 
tions indicate  that  when  wheat  is  grown  on  two  diflferent  soils,  one  of 
which  contains  more  moisture  than  the  other,  the  moist  soil  will  produce 
grain  with  low  gluten  and  high  starch  content.  This  is  probably  due 
to  the  fact  that  in  this  case  maturity  is  retarded.  It  will  thus  be  seen 
that  the  wheat  from  the  same  localities  and  of  the  same  variety  may  be 
quite  different  in  composition  and  in  milling  qualities.  Furthermore,  it 
is  well  known  that  the  wheat  from  some  localities  in  our  own  Province 
is  very  mudi  superior  to  the  same  variety  of  wheat  grown  in  another 
locality.  Thus,  without  going  too  deeply  in*  '-  -  oint,  it  will  be  seen 
that  wheat  is  not  of  a  constant  compositk  '     i  »t  it  varies  from 

season  to  season  and  in  different  localities.  .(X»itkm  also  varies 

very  widely  with  different  varieties. 

VA«i«Trts  or  Wheat. 

Wheats  are  commonly  divided  into  two  great  classes— thoae  sown  in 
the  autumn  and  harvested  the  next  summer,  known  as  fall  or  winter 
wheats,  and  those  sown  in  the  spring  and  reaped  the  same  season,  known 
as  spring  wheats.  As  a  rule,  the  spring  wheats  are  harder,  and  make  a 
superior  flour  for  breadmaking  purposes.  There  are  a  great  number  of 
varieties  of  these  two  different  classes  of  wheats,  which  vary  very 
much,  not  only  in  the  jrield  of  grain  and  straw  per  acre,  but  also  in 
milling  and  backing  qualities. 


80.UC  ol  dim  yirtetici  are  very  wft,  and  yMd  i  poor  qinlhy  of 
«our.  UnfortwMteiy.  thete  $oH  wheats  tMoaUy  prodacTmore  badieli 
P^*^**^  *^  '»«'«/  k«^  ''I*****;  wd,  at  the  buyer  makes  rery 
liMe  difference  in  the  price,  it  naturally  follows  that  the  softer,  beavy- 
yiddtog  rarietier  are  grown  in  largest  quantity.  We  have  mUled  and 
bdced  over  sucty  varieties  of  faU  wheats  grown  on  the  college  experi- 
ment^ ploU  te  each  of  the  seasons  of  1907,  1908,  and  1909,  and  also 
over  forttr  varieties  of  spring  wheats,  grown  the  same  seasons.  The 
results  of  these  tests  are  too  voluminous  to  mrorporate  here,  tmt  they 
may  be  found  in  the  OnUrio  Agricultural  CoHege  Reports  for  1908  and 

To  the  OnUrio  miller  the  question  of  the  varieties  grown  in  his 
°^  "S^  '•  *  ^'•^  important  one,  for  the  greater  part  of  this  wheat 
wfll  IMTobabty  be  delivered  at  his  own  mill ;  and,  if  the  varieties  are  poor 
<Mies,  his  difficuhies  in  manufacturing  a  strong  flour  are  increased.  For- 
mnatcly,  there  are  not  a  great  number  of  varieties  grown  in  the  Western 
Provinces,  and  the  mixing  in  transit  makes  the  wheat  of  more  uniform 
grades  than  could  possibly  be  done  in  this  Province. 


MILLING  OF  FLOUR. 

The  roller  mill  process  of  making  flour  is  a  gradual  one.  In  the  old 
Jys,  when  all  the  flour  was  ground  by  the  stone  process,  the  whole  of 
the  flour  was  left  m  one  grade,  and  the  germ  and  some  of  the  bran 
layers  of  the  wheat  were  not  ren-oved  in  the  bolting  process.  The 
consumers  demand  for  a  whiter  flour  than  could  be  made  by  this  process 
was  partly  mstrumental  in  bringing  in  the  roller  process  of  miUuiff 
altiiough  the  introduction  of  harder  varieties  of  wheat,  closer  ni>llin«.' 
and  the  division  of  flour  into  a  number  of  grades  were  some  of  the  oSw 
reasons  for  its  introductkm. 

By  tfie  roUer  procMs  the  miller  has  it  in  his  power  to  separate  the 

f.  i^Jt?\,^^^  **■*  "****  '"*"  °^  '*^^^  o^  wheat  The  process 
IS,  Dneny,  as  follows: 

i^fter  being  tfwroughly  winnowed  and  scoured,  the  wheat  is  nassed 
!?  ',J**"  ,   corrugated  rollers,  revolving  towards  one  anotherTbut 

!LSf}^-  *52i*"  oP«n -a^ong  the  crease;  the  whole  of  the  broken-up 
material  M  then  separated  according  to  fineness  into  a  number  of  wol 

J!2^  S*  **?"*'  T?"  P*^  °*  **  P^"  "  returned  to  another  pair  of 
cOTrugated  rolls,  and  is  ground   a   little  closer;  the  product  is^rain 

V^^i?*  **™""y  P*f*  returned  to  other  rolls.  This  is  repeal^  a 
fourA,  fifth,  or  even  a  sixth  tune,  or  until  practically  all  the  rtsrdiv 
materials  are  rnnoved  from  the  flat  particles  of  bran.  With  each  siftine 
Mmeinatenal  fine  enough  for  flour  is  obtamed,  but  the  greater  nart  of 
the  c«lo^>enn,  or  eentral  pvt  of  the  wheat,  is  left  in  a  c^rse,  g^nolar 


eonditkm.  which.  wh«n  purified,  lonm  the  whwt  fwhiM  Art  •njtM 
MbrSBMt  focito  atHteTt  frert  number  of  fwiciful  niiwM,  •«*  •• 
5l«rt  of  wLn  Hetm  of  yJUt.  Wheat  Cry«tiiU.  etc  It  it  from  thU 
Mme  pun  of  the  whe«t  that  the  whitert  and  rtronprt  flouri  are  mavlt 
rStimn  it  the  richett  part  of  the  grain  in  protein  and  fat;  the  inner 
bZ  W  anTthe  next  Schett.  and  the  ttarehy  endotperm  contain,  the 
^  ofthete  conitituentt.  It  naturally  follow*  that  if  flour  u  made 
gSi  SleSS^^n-  it  will  be  whiter,  anilower  •nP'^;*"''^' *"'»"»*; 
fibre  than  if  the  wl  ..le  grain  wai  included,  or  lomewhat  poorer  than  if 
JlTrtieTur  made  fromrti  wheat  wa.  left  in  one  grade,  as  waj  done 
'n  the  old  ttone  procets,  or  at  U  done  tonUy  m  making  a  »traight-g  acf 

The  names  assigned  to  the  various  gradet  of  flour  are  very  numerous, 
as  practically  every  flour  miller  has  special  names  for  his  products.    But. 
while  there  are  a  number  of  variations,  nearly  all  flour  may  be  graded  as 
"patent,"  "bakers',"  or  "straight."     The    well  known  flours,  Royal 
HouiKhold,  Five  Roses,  and  Purity,  are  patenU  which  probably  form 
about  35  per  cent,  of  the  total  flour.     Sometimes,  however,  the  t«m 
"  Standard  patent "  or  "  kmg  patent "  it  used  to  designate  a  flour  wMch 
forms  about  90  to  95  per  cent  of  the  toUl  flour,  and  is.  consequently,  only 
riSlebSJer  than  a  "straight."  The  " bakers' "  grade,  or  " cleijrt,"  utu- 
ally  repretents  about  55  per  cent  of  the  flour  after  the  patenU  have  been 
taken  off.    A  good  bakers'  grade  of  flour  will  yield  about  as  much  breau 
as  a  "  patent, 'but  the  bread  is  not  of  so  good  a  colour.   The  low  grade  u 
got  by  grirding  still   closer   to   the   bran   layers,  and  represents  the 
remainder  of  the  flour,  or  about  10  to  15  per  cent  of  a  total  flour. 
The  "  straight "  grade  is  the  whole,  or  100  per  cent,  of  the  flour  Inwn 
the  wheat  left  in  one  grade.    Of  course,  the  percentage  amount  of  the 
flour  left  in  the  various  grades  are  not  fixed,  but  are  varied  by  everv 
miller,  according  to  the  quality  of  the  wheat  he  is  usmg  anu  the  strength 
and  cotour  of  the  flour  he  wishes  to  produce. 

To  show  the  difference  in  the  composition  of  these  difterent  graces 
of  flour  the  following  t,  -es,  taken  from  Bulletin  No.  :"  part  o,  of  the 
Bureau  of  Chemistry,  U^rtment  of  Agriculture,  ihmgton,  are 
given: 

Pmic«ntac«  Composition  ot  Wheat  and  Th«E8  Grades  op  Fwuk 

Mad*  FaoM  It. 


Moisture 

Fat 

Carbo- 
hydfates 

C.  Fibre 

Ash 

Proteids 

Olnten 

Wet 

Dry 

Wheat 
Patent 
Bakers' 
Low  grsde 

ao7 

11.48 
1Z18 
12.01 

2.74 
1.4b 
2.00 

70J7 
78.66 
«gi99 
88.26 

1.88 
.18 
.88 
.98 

1.79 
M 
.82 

1.9B 

14.36 
12.96 
14.88 
17J6 

32J1 
88.14 
6  n 
lu.j)l 

11.88 

10.88 

18.97 

4J6 

It  win  bt  noticed  tlwt  tht  low-grade  flour  contains  tiic  moit  fal, 
ibre,  uh,  and  proteids,  and  the  least  sUrch  and  gluten,  while  the  patent 
flour  has  the  least  of  the  first  four  named  constituents— in  every  case 
very  much  less  than  the  wheat  from  which  it  was  prcpared-HUid  the 
largest  percentage  amounts  of  carbohydrates,  or  stardiy  material,  and  a 
much  larger  quantity  of  gluten,  although  not  so  much  as  the  bakers' 
grade.  When  we  remember  that  there  is  more  fat,  ash,  fibre,  and  mo- 
tcids  in  the  bran  layers  than  in  the  endosperm,  and  that  the  patent  flour 
is  kept  as  clear  as  possible  o.'  bran  particles,  we  are  not  surprised  tint 
this  flour  is  low  in  these  materials  and  that  it  is  particularly  rich  in 
starch.  Because  of  these  facts  it  is  lighter  in  colour  than  the  other 
grades ;  and,  because  consumers  of  bread  attach  so  much  importance  to 
this  question  of  colour,  the  patent  flours  sell  for  more  money  than  any 
of  the  other  grades,  while,  judging  by  percentage  composition,  the  low 
grade  would  appear  to  be  the  most  nutritious,  although,  as  we  shall  see 
later,  this  does  not  necessarily  follow. 

The  above  named  grades  of  flour  are  generally  made  from  the  hard 
Western  wheats.  The  softer  Ontario  wheat  may  also  be  separated  into 
AS  many  grades,  but  it  is  more  commonly  sold  as  a  "  straight "  grade 
flour,  or  as  a  long  patent, «.  #.,  a  straight  grade  flour  from  which  5,  it>*, 
or  15  per  cent,  of  low-grade  has  been  removed.  As  shown  earlier,  the 
soft  wmter  wheats  contain  less  protein  and  more  starch  than  the  spring 
varieties ;  consequently,  as  gluten  is  a  part  of  the  proteins,  the  floure  will 
be  lower  in  gluten.  They  will  also  be  more  starchy,  and  are  generally 
whiter  in  colour ;  these  flours  are  usually  sold  as  pastry  flours.  Although 
good  bread  can  be  made  from  them,  it  is  not  so  suitable  for  commercial 
breadmaking  as  the  stronger  spring  wheat  flour.  It  is  generally  thought 
that  the  soft  flours  make  a  sweeter  and  more  palatable  loaf  of  bread, 
but  it  will  not  produce  so  much,  nor  will  it  m.'ke  so  large  a  loaf,  as  the 
stronger  fknir.  Many  millers  in  Ontario  make  a  blended  flour,  in  whidi 
there  is  30  or  40  per  cent  of  spring  wheat  and  the  balance  made  up  of 
winter  wheat.  Most  of  the  bakera  use  large  quantities  of  the  soft  flour; 
but,  usually,  they  prefer  to  do  their  own  Mending,  because  the  two  flours 
do  not  "  work  "  evenly  in  the  breadmaking  process. 

There  are  other  grades  of  flour  on  the  marke  .  Amonp  *hese  i»  sibly 
the  Graham  is  the  most  important.  This  flot  ,  if  true  to  name  ftuaUl 
be  the  whole  wheat,  ground  fine,  with  no  bolting  process.  Thr  ;fore, 
it  shouM  be  of  the  same  composition  as  the  wheat  from  whick  it  is 
prepared.  It  i-*  to  be  feared  that  very  often  the  material  sold  for  GpiAam 
flour  does  not  c?me  up  to  this  standard.  Entire-wheat  flour  is  no'  «i  »o 
any  great  extent  in  this  country.  In  preparing  it  (he  outer  br 
are  practically  peeled  off  by  machinery,  and  then  the  remaindf  Ha 

wheat  is  reduced  to  flour. 

Gluten  flour  is  a  special  brand  prepared  for  people  troublco  /idi 
diabetes,  or  othen  who  cannot  use  stirchy  foods. 


QiTAijnnr  im  Punui 

Tht  varioat  Wn4$  of  floor  dealt  with  in  tlit  preeattig  pwragn|ilM 
oompriM  all  thoM  ia  general  om  througbotit  this  cowrtfy.  They  vary 
very  mtich  in  ■t««ngth,  doe  to  the  eirctnnitancct  which  cauM  variation 
in  the  quality  or  itrei^ith  of  ^he  wheat,  the  milUng,  the  grade,  and  the 
kind  of  flour.  Unfortunately,  our  knowledge  of  the  ultfanate  compoaition 
of  the  conttituentt  of  flour,  or  the  various  btricate  changes  that  take 
place  in  the  nutking  of  bread,  it  not  complete  enough  to  make  it  poeaihic 
for  ua  to  determhie  by  chemical  analytes  the  beM  breadmaking  flour. 
Within  certain  Ifanita  it  ia  an  easy  matter  to  tell  which  flour  wiU  make 
the  bnt  breMl.  For  instance,  the  flour  from  hard  spring  wheat  is  osttall> 
granular,  or  grittv;  and,  when  squeesed  in  the  hand,  does  not  readily 
pack,  leaving  the  imprint  of  the  fingers,  whereas  the  soft  flours  do.  The 
hard,  or  strong,  flours  absorb  more  water  and  give  a  better  yiehl  of 
bread.   They  sJso  have  more  gluten,  which  gives  them  greater  expansive 

Sopertio.  In  gcmrral,  the  hard  flours  are  usually  spoken  of  as  the  bread 
lurs  and  the  soft  flours  as  the  pastrv  flours.  But  when  we  come  to 
distinguish  between  the  different  kinds  of  strong  flours,  the  feel,  or 
appearance,  akmc  is  not  sufSdent  to  base  a  correct  judgment  regar  J^g 
the  merits  of  the.two  flours,  nor  will  diemiral  analyses  aid  us  materia  ilv. 
The  baker  likes  a  flour  that  will  absorb  a  large  amount  of  water,  yield 
a  large  hiaf  of  a  desirable  shape,  with  good  cok>ur  and  texture.  Such 
4  flour  is  usually  M>oken  of  as  a  strong  flour,  but  if  we  look  deeper  and 
attempt  to  define  ^  strength  "  in  flour,  we  find  many  confiicting  views. 
Jago  defines  stroigth  as  ttw  capacity  of  a  flo»tr  for  absofbinff  watef,  and 
treats  separately  the  qualities  ol  sise,  shape,  colour,  and  texture.' 
Humphries'  and  Biffin's  definitkm  of  strength  is  the  "capacity  for 
makhig  hirgc  wdl-pUed  kMves."*  This  definition  suggests  that  the  primary 
factor  is  the  sise  of  the  toaf,  the  other  factors  befaig  shape  and,  perhaps, 
to  some  extent,  texttve. 

If  we  try  to  explain  the  factors  that  Influence  the  volume,  texture, 
and  shapelineu  of  a  loaf  ot  bread,  the  conflict  of  views  is  even  more  in 
evidence.  The  oldest  idea  suggested  tfiat  because  of  the  tenacity  of  the 
gluten,  the  carbon  dioxide  produced  in  the  dough  Iqr  the  action  of  yeast 
was  reUined,  anJ  caused  the  dough  to  rise.  No  doubt  a  lam  amoont  of 
gluten  is  frequently  associated  with  large  volume  and  good  texture,  but 
ttiere  are  apptxeaOy  odier  factors  that  influence  the  result,  for  tfiere 
are  many  cases  in  whidi  the  flour  with  die  highest  content  of 
gluten  does  not  give  the  Urgest  k)af.  Attention  was  called  to  the  fact 
that  some  glutens  were  soft  and  flabby,  while  others  were  firm  and 
tenackms,  and  attempts  were  made  to  ascertain  the  quality  cf  glutens 
by  determinhig  the  relatkm  between  the  weights  of  wet  and  dry  glutens. 
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Ihclr  txpMuioa  power  under  the  influence  of  ...  \  the  proportion  of 
gliadin  to  glutenin,  which  together  nuke  gluten,  etc.  But  none  of  thwe 
methods  have  been  entirely  utitfactory.  Recently  it  ha*  been  auggctted 
that  it  ii  not  the  ratio  of  giindin  and  glutenin,  but  th«>  abculute  amount 
of  gliadin  which  givee  strength  to  a  flour.  This  atio  ha*-  been  dis- 
credited. Finally,  an  entirely  new  theory  has  been  suggested,  le., 
that  the  site  of  a  loaf  is  not  to  much  depemknt  t'.pon  the  quality  or 

nntity  of  the  ^uten  as  upon  the  amotmt  of  t  .t  con*  'nttt  m  the 
r.  together  with  tliat  formed  in  the  dough  by  diast  .1-  •tcti'in,  ud 
that  shapeliness,  and  probably  gas  retention,  ar»  dep^^ndent  on  the 
rhysical  properties  of  the  gluten  as  modified  by  the  prescnre  of  vary- 
ing proportions  of  salts. 

From  what  has  been  said,  it  is  evident  that  our  knowledgv,  or  lack 
of  knowledge,  of  the  chemistry  of  flour  and  breadmaking  is  another 
instance  of  the  fact  that  many  of  »*-*  r.iost  common  materials  and  every- 
day operations  around  us  are  >.i\  least  understood.  Frankly,  we  do 
not  know  enough  about  chci  /r  of  flour,  or  of  the  changes  that 
the  varknis  constituents  under,  m  the  process  of  breadnuucing,  to 
devise  any  system  of  chemical  analysis  that  will  give  conclusive  and 
satisfactory  evidence  of  the  strength  of  flour  for  breadmaking  pur- 
poses. Therefore,  the  only  available  method  of  detennining  the  rela- 
tive value  of  flour  for  bread  purposes  is  by  actual  baking  trials. 

In  all  our  baking  trials  nothing  but  a  little  sugar,  salt  and  lard, 
in  addition  .0  the  yeast  and  water,  was  added  to  the  flour.  In  order 
to  bring  out  the  full  expansive  power  of  the  flour,  a  rather  large  quan- 
tity of  yeast  was  used.  The  conditions  were  kept  as  uniform  as  pos- 
sible, but  each  loaf  was  placed  in  the  oven  when  it  liad  risen  suflfii- 
ciently  and  the  gr.neral  appearance  indicated  that  it  was  ready  for  baking. 

Quality  ov  rut  Ditnntttr  Kinds  ot  Ftoua. 

It  is  im  8il!e  to  bring  out  here  all  the  differences  in  quality  of 
the  bread  c  >  .ie  various  5;inds  of  flour.  Fig.  i  shows  the  average 
size  of  the  :  -.'  of  bread  made  from  equal  weights  of  the  Western 
r>ard  »pi  mg  wheat  flour  and  our  soft  Ontario  winter  wheat  flour. 
The  former  is  a  good  bread  flour;  it  has  more  and  better  gluten, 
grcu  "•  water  absorptive  power,  greater  expansion,  and,  in  every  re- 
spect •»ut  that  of  flavor,  produces  a  more  desirable  loaf  than  the 
latter.  Good  bread  can  be  and  is  being  made  every  day  from  the  soft 
wheat  flour ;  but,  while  it  may  be  preferred  by  some  people,  it  will  not 
make  bread  that  will  supply  the  demand  of  the  bakers'  custonv  rs  so  well 
as  the  stronger  flour. 

Fig.  a  shows  loaves  of  bread  from  several  of  the  grades  of  flour 
made  from  o.ie  stream  of  the  Manitoba  wheat,  while  the  accompanying 
table  gives  the  figures  showing  the  percentage  of  gluten  and  the  water 
absorption  of  the  flours,  the  weight  and  size  of  the  several  loaves,  and 


the  quality  of  tiie  bread.  Bxactly  la  ounces  of  flour  was  used  in  mak- 
ing each  loaf.  To  secure  figures  showing  the  comparative  quality 
of  the  bread,  that  made  from  9ie  patent  flour  was  taken  as  a  standard 
and  given  lOO  points  for  color,  texture  and  appearance,  and  the  other 
loaves  were  marked  in  percentage  of  the  standard.  The  quality  of  the 
bread  from  the  tow  grade  and  red  dog  was  so  poor  that  it  could  not  be 
compared  with  that  from  the  patent  flour. 


Percent 
of  wet 
Gluten 

Percent 
of  water 
abMrbed 

Weight  of 

iMf 

'Grams 

Siieof 

Loaf 

Cubic  in. 

Quality  of  Loaf 

Flour 

Color 

Texture 

Appear- 
anoe 

Pftteat 
Bakers' 
Straight  Grade 
Low  Grade 
Bed  Dog 

32.16 
84.46 
34.09 
41.13 

aaos 

66^ 
66.6 
65.9 
72.4 
78.2 

522      , 

615 

517 

680 

524 

162.26 
160.48 
160.48 
145.18 
145.18 

100.0 

100.0 
99.0 
99^0 

100.0 
100.0 

loao 

*28.84  grams  in  1  ounce. 


The  first  three  toaves  are  very  similar  in  appearance,  but,  although 
the  patent  flour  contained  the  least  gluten,  it  was  able  to  absorb  the 
most  water  and  gave  a  slightly  heavier  and  larger  loaf  of  bread  that 
was  superior  in  color  and  texture  to  that  obtained  from  the  bakers' 
grade.  The  straight  grnle  is,  as  might  be  expected,  a  fairly  strong 
flour,  but  darker  in  color  than  the  patent  or  bakers'  grades.  The  low 
grade  flour  made  a  loaf  of  fair  sire,  but  in  color  and  texture  it  was 
so  poor  that  no  strict  comparison  could  really  be  made  with  the  higher 
grades.  The  water  absorption  of  the  low  grade  flours,  especially  of 
the  red  dog,  is  very  high  and  the  weight  of  the  loaf  is  correspondingly 
high.  The  patent  flour  made  the  largest  loaf,  and  the  red  dog  the 
smallest.  The  dark,  branny  flours  are  always  high  in  absorption,  but 
produce  a  very  small,  sodden  loaf  of  bread  which  docs  not  give  much 
surface  for  evaporation  of  water,  and  is,  consequently,  very  heavy  and 

of  poor  quality.  ,,,.,, 

It  is  evident  that  the  first  three  flours  are  of  good  quality  for  malc- 

'ing  bread,  while  the  fourth,  or  low  grade,  is  poor  in  quality,  although 

it  contains  fully  as  much  food  materials  as  that  from  the  higher  grades. 

The  red  dog  flour  may  be  used  in  making  dog  biscuits,  or  sold  for 

cattle  lied,  but  is  seldom  manufactured  into  bread. 

In  Fig.  3  we  have  a  photograph  of  seven  loaves  of  bread  from  seven 
different  varieties  of  wheat  grown  on  the  Experimental  plots  of  the 
Ontario  Agricultural  College.  This  cut  illustrates  the  wide  variation 
in  the  quality  of  the  bread  the  different  varieties  are  capable  of  pro- 
ducing. The  comparison  is  more  fully  brought  out  by  a  study  of  the 
figures  given  hi  the  following  table : 


Fig.  1.    Bread  from  straight  grade  flour  made   from,  Ist, 
Manitoba  wheat;   and  2nd,  Ontario  Winter  wheat. 


Percent 

Percent 

WeiKlit 

Size  of 

Quality  of  loaf. 

Flour 

of 

of  water 

of  loaf 

loaf 

Texture '^P^^*^- 

Gluten 

absorbed 

*Krams 
458 

Cubic  in. 
128.71 

Color 
97.0 

Bulearian 

26.87 

47.4 

97.0 

100.0 

Early  Red  Clawson 

25.87 

48.8 

4(54 

1(M).04 

97.5 

96.0 

93.0 

Kentucky  Giant 

27.10 

48.8 

460 

120.78 

99.0 

102.0 

95.0 

Early  Gene.see 

Giant 

26.87 

48.8 

459 

132.37 

100.0 

100.0 

100.0 

Geneva 

28.40 

47.4 

462 

115.90 

98.0 

97.5 

!)8.0 

Dawson's  Golden 

Chaff 

22.50 

48.8 

473 

111.63 

90.0 

94.0 

96.0 

Egyptian  Amber 

27..50 

48.8 

475 

127.49 

99.0 

7.90 

100.0 

*28.34  grams  in  1  ounce. 


Fig.  2.  Bread  from  five  grades  of  flour  made  from  one  stream  of  Manitoba 
wheat  No.  1,  Patent;  No.  2,  Baker's  grade;  No.  3,  Straight  grade;  No.  4. 
Low  grade;  No.  5,  Red  dog. 
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Egyptian  Amber  gave  the  best  yield  of  bread,  the  Early  Genesee 
Giant  the  largest  loaf,  and  the  best  quality  of  bread,  while  Dawson's 
Golden  Chaff  and  Early  Red  Clawson  gave  the  smallest  loaves  and  the 
poorest  quality  of  bread.  In  Fig.  4  the  cut  loaves  of  Nos.  2  to  6, 
inclusive  are  shown.  Note  the  coarse,  open  texture  of  Dawson's  Golden 
Chaff  and  the  Early  Red  Clawson,  and  the  nicely  rounded  shape  of  the 
loaves  from  Early  Genesee  Giant  and  Geneva. 


Fig.  8.  Bread  from  seven  Winter  wheato  grown  on  Experimental  plots,  Ontario 
Agricnltural  College.  ,      _.     ^     ^t     j 

No  1,  Bulgarian;  No.  2,  Earty  Red  Clawson;  No.  3,  Kentucky  Giant;  No.  4. 
Bariy  Genesee  Giant;  No.  5,  Geneva;  No.  C,  Dawson's  Golden  Chaff;  No.  7, 
Egyptian  Amber. 

Previous  mention  was  made  of  the  fact  that  some  localities  pro- 
duced a  better  quality  of  wheat  than  others.  Fig.  5  shows  the  difference 
in  size  of  two  loaves  of  bread  made  from  Ontario  winter  wheat 
grown  in  two  different  localities.  The  larger  loaf  was  also  much 
cuperior  in  color,  texture  and  general  appearance.  It  is  evident  that 
the  millers  in  the  locality  in  which  the  stronger  wheat  is  grown,  or 
those  who  buy  from  this  district,  have  an  advantage  over  the  unfortunate 
ones  who  have  to  use  the  weaker  wheat. 


Fig.  4.    Cut-surface  of  loaves  shown  In  Pig.  3.  „    ,    „  „.     . 

No.  1,  Early  Red  Clawson;  No.  2,  Kentucky  Giant;  No.  3,  Eariy  Genesee  Giant; 
No.  4,  Geneva;  No.  5,  Dawson's  Golden  Chaff. 
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Again,  as  shown  in  Figs.  3  and  4,  the  general  quality  of  the  wheat 
in  any  section  will  vary  as  the  predominating  varieties  are  of  the 
Ktronger  or  weaker  sorts.  The  miller  grinds  a  mixture  of  varieties, 
usually  striving  to  use  enough  of  the  stronger  varieties  with  the  weaker 
sorts  to  keep  up  a  good  quality  of  flour ;  but,  unless  he  is  catering  to 
some  special  trade,  he  does  not  pay  so  much  attention  to  uniformity  of 
grade  as  when  the  stronger  and  usually  moie  expensive  flours  are  being 
made.  In  the  case  of  the  Western  wheats,  the  same  difference  exist 
between  varieties,  localities  in  which  it  is  grown,  and  the  condition  of 
the  soil  producing  it,  etc. ;  but  most  of  this  wheat  is  graded  and  passes 
through  the  elevators  where  all  the  wheat  of  the  same  grade  is  mixed 
together;  consequently,  unless  the  miller  can  buy  from  desired  districts 
and  ship  by  car  directly  to  his  own  mill,  he  cannot  control  the  selection 
of  the  wheat  very  much. 


Fig.  6.    Bread  from  Ontario  Winter  wheat  grown  In  different  localities. 


Blended  Flour. 

This  mixing  of  varieties  of  wheat  from  different  localities  is  blend- 
ing to  secure  certain  results ;  but,  what  is  commonly  known  as  blended 
flour  is  made  by  grinding  some  of  the  soft  Ontario  wheats  with  the 
harder  wheats  from  the  West. 

The  object  of  blending  flours  is  partly  for  economy,  as  the  soft 
wheat  is  usually  c  leaper  than  the  hard,  and  partially  to  secure  the  flavour 
of  the  one  and  the  expansion  and  texture  of  the  other.  They  are  usually 
spoken  of  as  "  general  purpose  "  flours,  or  as  "  household  "  flours. 

In  Fig.  6  we  have  an  illustration  of  the  effect  of  blending  different 
proportions  of  the  hard  with  the  soft.  Loaf  No.  i  is  made  from  an  8.s 
per  cent.  Manitoba  four,  and  No.  7  is  made  from  an  85  per  cent,  soft 
flour.     No.  6  contains  20  per  cent,  of  the  Manitoba  flour  and  80  per 


cent  of  the  Ontario  flour.    No.  5  contains  30  per  cent,  of  *«  M»?«f<>^ 
^  !Se  SStrAetcVeaseTpropirtion  of  the  stronger  flour. 


Fl,.  «.    Loaves  o<  bread  made  from  Manitoba  and  OnUrlo  flours  blended  In 
foUowlns  proportions: 

No.  1  10«%  ?;  Manitoba  ^^^^^^  ^^^  ^^^^ 

No.  2 W* 5o4       

N0.3 ^ eo%     "       "      " 

No.  4 Jg ?^:       "  "  •• 

NO.  6 »»* 80%       "  ••  " 

No.  6 20%                          „  „  H  « 

No.  7  

TV,,  fnllowinir  table  eives  figures  showing  the  change  in  yield  ofbread, 
theI?«Sd  qSty  0I  Srioafof  bread  /educed  in  each  case.  Twelve 
ounces  of  flour  was  used  in  making  each  loaf. 


Flour 


N0.I 
No.  2 
No.  3 
No.  4 
No.  6 
No.  6 
No.  7 


Percent 

of 
gluten 


34.09 
32.31 
31.86 
31.41 
28.97 
30.62 
29.63 


Percent 
of  water 
absorbed 


Weight 
of  loaf 
'grams 


Size  of 

loaf 

Cubic  in. 


68.8 

523 

167.0 

66.2 

507 

162.9 

64.6 

495 

146.4 

62.5 

496 

145.8 

61.4 

489 

125.7 

60.9 

490 

115.9 

52.2 

477 

111.6 

Quality  of  loaf^ 


Color  jTexture 


100.0 
99.0 
98.0 
97.0 
96.0 
95.0 
94.0 


100.0 
99.0 
98.5 
98.0 
96.0 
95.0 
94.0 


Appear- 
ance_ 

100.0 
98.5 
96.0 
95.0 
92.0 
90.0 
87.0 


*28.34  grams  in  1  ounce. 
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A  common  blend  used  by  the  millers  is  40  per  cent,  of  the  strongi 
flour  and  60  per  cent,  of  the  weaker  Ontario  flour.  It  will  be  seen  that 
while  die  bread  from  this  blend  is  not  equal  to  that  from  the  all  strong 
flour,  it  is  a  good  loaf  in  every  respect. 


Bleaching. 

Every  experienced  baker  knows  that  newly  made  flour  does  not  give 
so  satisfactory  results  in  breadmaking  as  flour  that  has  been  aged  by 
storing  in  a  suitable  place  for  two  or  three  months.  Why  this  should 
be  so  is  not  definitely  known.  There  is  probably  a  slight  drying  out 
of  the  flour  which  would  naturally  increase  its  water  absorptive  capacity. 
The  expansive  power  is  also  increased  and  the  flour  is  improved  in 
colour.  Bleaching  the  flour  by  chemical  means  appears  to  have  a  some- 
what similar  effect  as  that  brought  about  by  ageing;  but,  while  a  freshly 
milled  bleached  flour  is  better  for  breadmaking  than  the  fresh  unbleached 
article,  the  artificial  bleaching  will  never  make  a  flour  equal  in  quality  to 
that  obtained  under  the  ordinary  conditions  of  ageing. 

The  results  of  bleaching  are  most  plainly  seen  in  the  change  of 
colour ;  the  flour  becomes  whiter  or  bleached  in  appearance,  but  it  has 
not  the  same  desirable  creamy  shade  that  is  obtained  by  natural  ageing. 
However,  because  of  the  general  preference  for  the  whitest  bread,  a 
freshly  made  bleached  flour  will  usually  sell  for  moie  money  than  the 
same  flour  unbleached.  As  a  general  rule,  only  the  better  grades  of  flour 
are  bleached.  The  cost  of  treatment  is  small  and  the  action,  while  not 
instantaneous,  is  rapid. 


BREADMAKING. 

The  object  of  the  miller  is  to  make  all  the  flour  that  is  possible  from 
the  wheat  at  his  disposal  and  to  separate  this  into  the  grades  demanded 
by  his  customers.  The  baker's  part  is  to  make  from  the  flour  the  maxi- 
mum amount  of  bread  of  a  good  quality.  To  do  this  intelligently,  he 
should  not  only  be  familiar  with  the  methods  of  manipulation,  but  he 
should  also  understand  the  nature  of  the  materials  he  is  working  with, 
and,  so  far  as  is  possible,  the  '  omical  and  physical  changes  brought 
about  during  the  process. 

We  have  dealt  with  flour  anc  now  remains  for  us  to  discuss  some 
of  the  more  important  leavening  materials  and  the  changes  which  these 
and  other  agfencies  cause  in  the  dough. 


u 


LtAVXNINC  MaTSUALS 

Yeast. 

Yeasts  are  the  natural  agents  which  cause  the  fermentation  of  bread  . 
dough,  familiar  to  every  housewife  as  "  raising."  This  fermentation 
of  bread  has  been  known  almost  as  long  as  we  have  any  recorded  history, 
for  early  Bible  writers  tell  of  lea^  ned  and  unleavened  bread,  the  former 
being  raised  with  leaven  (which  we  now  know  was  yeast),  and  the  latter 
being  baked  without  previous  raising.  Although  this  phenomenon  of 
the  fermentation  of  bread  was  thus  known  from  very  early  times,  its 
real  cause  was  not  definitely  proven  until  the  last  century,  when  between 
the  years  1830  and  i860  German  and  French  scientists  showed  that 
different  fermentations  were  caused  by  Mving  organisms,  and  among 
these  was  the  yeast  organism,  or,  as  it  is  commonly  called,  the  yeast 
plant.  Yeasts  are  also  active  in  a  number  of  other  fermentationsi  viz., 
the  brewing  of  beers,  ales  and  wines,  either  commercial  or  home-made, 
Ihe  making  of  vinegar,  the  "  spoiling  "  of  canned  fruit,  and  production 
of  gassy  curd  in  cheesemaking,  etc. 

Yeast  plants  are  always  microscopic,  no  species  being  large  enough 
to  be  seen  with  the  naked  eye.  The  individual  yeast  plants  average 
only  1-3000  of  an  inch  in  diameter,  hence  to  see  them  at  all  requires 
a  very  powerful  microscope.  Yeast  as  seen  with  the  naked  eye,  in  a 
yeast  cake  or  otherwise,  is  made  up  of  a  mass  of  millions  of  individual 
yeast  cells  or  plants.  If  a  bit  of  yeast  is  mixed  with  water,  and  ex- 
amined under  a  high-power  lens,  there  will  be  seen  g^eat  numbers  of 
cells  such  as  shown  in  Fig.  7,  some  nearly  spherical,  some  oval,  and 
some  even  quite  elongated.  They  are  colourless  as  seen  under  the  micro- 
scope, although  in  masses  they  appear  of  a  creamy  white  colour.  The 
outline  or  cell  wall  is  regularly  and  sharply  defined.  The  contents  of 
the  cell  usually  shows  one  and  sometimes  two  or  more  rounded  clear 
spots,  called  vacuoles,  and  a  number  of  small  fat  drops  besides  the 
slightly  granular  protoplasm  which  makes  up  the  remainder  of  the  cell 
contents. 

When  a  bit  of  yeast  is  placed  in  a  solution  which  contains  the  proper 
food,  the  yeast  cells  immediately  begin  to  consume  the  food  and  grow 
and  multiply  by  the  method  known  as  budding.  Upon  the  side  of  the 
cell  appears  a  small  swelling  or  bud.  This  little  bud  increases  in  size 
until  finally  it  becomes  as  large  as  the  original  cell,  when  it  in  turn  may 
begin  to  bud.  This  budding  continues  until  there  are  produced  large  ir- 
regular shaped  groups.  (Fig.  7.)  Later  these  groups  may  be  broken  up 
and  the  cells  go  into  a  sort  of  resting  stage,  each  cell  remaining  by  itself. 
Each  of  these  single  cells  is  capable  of  growth  and  multiplication  by 
budding  as  soon  as  it  is  placed  in  any  material  that  furnishes  the  proper 
food  for  its  development.  Hence  yeasts  may  be  likened  to  other  plants 
the  s.?eds  of  which  require,  among  other  things,  a  favourable  soil  in 
which  to  germinate  and  reproduce  the  plant. 
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The  most  favourable  food  for  the  cummon  species  of  yeasts  is  sugar, 
and  they  will  not  grow  rapidly  unless  sugar  is  present  in  considerable 
amounts.  Bread  dough  ferments  because  it  contains  some  sugar.  Flour 
itself  contains  a  large  percentage  of  starch,  part  of  which  is  changed  to 
sugar,  which  is  then  fermented  by  the  yeast  present,  with  the  result 
that  there  are  formed  two  main  products,  alcohol  and  carbonic  acid  gas. 
It  is  the  latter  product  that  makes  the  sponge  "  raise."  When  the  dough 
is  baked,  the  alcohol  is  evaporated  by  the  heat  and  the  gas  is  expanded, 
making  the  loaf  still  larger  and  "  lighter."     Other  chemical  products 


Fig.  7.    Yeast  cells.    Hishly  magnified.     (Sedgwick  and   Wilson.) 


than  alcohol  and  carbonic  acid  gas  are  formed  in  small  amounts  during 
the  fermentation,  and  these  have  some  influence  in  determining  the  fla- 
vour of  the  bread. 

It  has  been  shown  that  suitable  food  is  essential  for  favourable 
growth  of  yeast.  Another  essential  for  the  most  rapid  growth  is  a 
favourable  temperature,  and  this  factor  is  one  of  extreme  importance 
in  successful  breadmaking.  The  best  temperature  for  different  species  of 
yeasts  varies  with  the  species,  but  the  average  is  about  80"  F.,  or  a  little 
below  blood  heat.     At  low   temperature   the    growth   of   the   yeast   is 
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checked,  and,  consequently,  fermentation  does  not  proceed  so  rapidly. 
Cold  tenqieraturet  do  not  kill  the  yeatt,  and  when  a  favourable  tempera- 
ture it  again  furnished,  growth  proceeds  as  before.  At  temperatures 
abpve  loo*  F.,  or  body  heat,  the  vitality  of  the  yeast  is  weakened  propor- 
tionately as  the  temperature  increases,  until  at  the  boiling  point  it  is  en- 
tirely destroyed.  .  ^    . 

Althou^  yeast  is  not  killed  or  in;  jred  by  low  temperatures,  yet,  there 
is  a  disadvantage  in  allowing  the  temperature  to  get  too  low  in  prepanng 
the  sponge  for  bread.  Flour  frequently  contains  other  organisms  than 
yeasts  (bacteria  and  molds),  some  of  which  are  able  to  grow  rapidly  m 
the  dough  at  temperatures  lower  than  the  optimum  for  yeasts,  uid  form 
products  which  impart  an  undesirable  flavour  to  the  bread.  Even  the 
commercial  yeasts  may  contain  such  undesirable  organisms. 

The  two  types  of  trouble  most  commonly  met  with  are  sour  bread 

and  slimy  bread.  „    .   ^     ,.      ^t.     v_— ^   :. 

Dough  may  sometimes  appear  to  rise  well,  but  after  the  bread  is 
baked  it  is  found  to  have  :  n  unpleasant  sour  taste.  This  is  due  to  the 
development  in  the  dough  before  baking  of  acids  produced  in  the  growth 
of  bacteria  which  were  present  in  the  flour,  in  old,  or  impure  yeast,  or  m 
unclean  utensils  used  in  the  process. 

In  the  case  of  slimy  bread,  the  sliminess  is  not  usually  apparent  when 
the  bread  is  freshly  baked,  but  appears  in  a  few  hours,  caused  by  the 
growth  of  bacteria  that  were  not  killed  in  the  baking  process.  These 
slime-producing  bacteria  may  arise  from  the  same  sources  as  the  acid- 
producing  bacteria.  The  remedy  in  either  case  is  to  use  dean  high-grade 
flour,  fresh,  pure  yeast,  and  to  see  that  all  utensils  are  scrupulously  clean 
In  addition  to  these  precautions,  it  should  be  remembered  that  correct 
temperature  is  most  essential  for  the  normal  development  of  yeast. 

Other  Methods  of  Leavening  Bread. 

Many  attempts  have  been  made  to  prepare  materials  that  will  replace 
yeast  in  breadmaking.  It  is  evident  that  if  a  compound  or  mixture  of 
compounds  could  be  prepared  that  would  give  off  carbon  dioxide  regu- 
larly, it  might  take  the  place  of  yeast  as  a  leavening  material  But 
noth  ne  has  been  devised  that  has  proved  a  success.  Baking  powders 
act  well  for  biscuits  and  such  work,  but  they  have  not  given  good  resul  s 
in  the  large  mass  of  dough  prepared  in  breadmaking.  The  se  t 
risinir"  flour  sometimes  advertised  is  really  flour  mixed  with  materials 
of  this  nature.  The  chief  objection  to  the  use  of  any  of  these  yeast  sub- 
stitutes is  that  they  may  be  inefficient  or  harmful;  that  they  are  easily 
adulterated,  and  that  the  bread  i.iade  from  them  is  lacking  m  the  flavour 
and  aroma  good  yeast  fermentation  produces. 

In^me^ces  «  «rated  bread  "  is  made.  The  detafls  of  the  process 
are  kep{  more  or  less  secret,  but  the  dough  is  made  to  "rise"  by  means 
of  carbon  dioxide  injected  into  the  dough  in  various  ways.    Sometimes 
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«  little  feimented  barley  infuiion  from  a  brewery  is  put  into  the  water 
used  in  making  the  dough.  This  appears  to  render  the  gluten  more 
elastic  and  imparts  some  of  the  same  flavor  resulting  from  yeast  fer- 
mentation. 

The  leavening  of  "  salt  rising  "  bread  is  dependent  upon  ferments 
originally  present  or  acquired  from  the  air.  A  common  method  of  mdc- 
ing  it  is  to  prepare  a  slack  batter  of  milk  and  flour  and  allow  it  to  stand 
at  a  temperature  of  about  lOO*  F.,  until  the  ferments  permeate  the  whole 
mass,  or  until  it  becomes  sour.  This  is  then  mixed  with  a  sponge  pre- 
pared with  hot  water  and  flour,  to  which  a  little  salt  has  been  added. 
After  thoroughly  kneading  the  batter  and  the  sponge  together,  it  is  put 
away  in  a  warm  place  and  the  leavening  action  started  in  the  batter 
spreads  through  the  whole  mass  and  produces  a  light,  porous  loaf  of 
bread.  It  is  an  illustration  of  a  self-raised  bread,  but  as  it  is  dependent 
upon  the  natural  ferment  content  of  the  flour  and  the  ferments  that  may 
get  into  it  frcmi  the  air,  the  method  is  uncertain. 


Some  Chemical  Changes  that  Take  Place  in  the  Process  or 

Making  Bread. 

The  object  of  making  bread  is  to  convert  flour  into  a  form  in  which 
it  is  convenient  for  use,  palatable,  nutritious  and  easily  digested.  This 
is  accomplished  by  somewhat  separating  the  particles  of  flour  through 
the  agency  of  yeast,  by  moulding  the  dough  into  shapes  that  are  conveni- 
ent to  handle,  and  by  baking  it  when  in  the  raised  condition  so  that  the 
porous  structure  may  be  maintained,  in  order  that  when  eaten  the  diges- 
tive juices  of  the  body  may  readily  penetrate  the  mass.  Every  step  in 
the  process  of  making  bread  produces  changes  in  the  composition  of 
the  raw  materials,  and  the  baker's  success  depends  upon  his  ability  to 
control  these  changes.  Some  of  the  more  important  changes  are:  (l) 
the  change  of  insoluble  carbohydrates  into  soluble  forms;  (2)  the  fer- 
mentation of  sugars  and  the  production  of  carbon  dioxide  and  alcohol ; 
(3)  the  formation  of  acids;  (4)  a  change  in  the  solubility  of  the  pro- 
teid  compounds;  and  (5)  the  volatilization  or  oxidation  of  scne  of  the 
fat.  These  and  many  other  changes  take  place,  and,  as  some  of  the  pro- 
ducts are  gases,  a  loss  of  materials  must  result. 

The  insoluble  carbohydrates  of  flour  are  composed  of  starch  and  small 
quantities  of  other  substances  with  which  we  are  less  familiar.  The  sol- 
uble forms,  which  do  not  exceed  .3  to  .5  per  cent,  of  the  flour,  are  made 
up  of  sugar  and  dextrin.  The  amount  of  the  germ  left  in  the  flour  influ- 
ences the  percentage  of  these  soluble  substances. 

When  the  flour  is  made  into  a  dough,  diastase,  a  ferment  native  to 
the  wheat,  probably  changes  some  starch  into  dextrins  and  sugars;  the 
acids  formed  during  the  fermentation  process  and  the  heat  of  the  oven 
will  also  account  for  the  formation  of  some  of  these  soluble  compounds. 
According  to  Snyder,  not  more  than  6  or  8  oer  cent,  of  the  insoluble  car- 
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bobyidimtcs  originally  pretent  in  the  Hour  are  changed  in  thti  way,  (i). 
But  in  addition  to  theae  chemical  dianget,  the  combined  actions  involved 
in  the  breadmaking  process  change  the  physical  appearance  of  the  starch 
cells.  Some  of  them  are  partially  disintegrated,  while  others  are  rup- 
tureJ.  thus  rendering  them  more  susceptiUe  to  the  action  of  the  diges- 
tivejuices. 

During  the  process  of  fermenUtton,  the  yeast  changes  some  of  the 
sugar  of  the  dough  into  carbon  dioxide  and  alcohol.  The  free  escape  of 
the  carbon  dbxide  gas  is  prevented  by  the  tenacity  of  the  gluten,  and  thus 
it  causes  the  doug^  to  rise.  The  voUMilization  of  the  alcohol  by  the 
heat  of  the  oven  probably  aids  in  the  expansion  of  the  dough ;  but.  appar- 
ently most  of  the  alcohol  is  changed  to  other  compounds,  as  very  little 
of  it  can  be  recovered  from  the  oven  and  none  of  it  is  left  in  the  bread. 

Along  with  the  alcohol  fermentation,  there  is  also  some  acid  fermen- 
tation  taking  place.  The  extent  of  this  action  probably  depends  on  the 
purity  of  the  yeast,  the  temperature  of  the  dough,  and  the  length  of  time 
the  fermentation  is  allowed  to  proceed.  The  result,  of  course,  of  too  mudb 
acid  fermentation  is  the  production  of  sour  bread.  The  acid,  however, 
does  not  all  remain  in  the  free  state,  for  some  of  it  combines  wiUi  the  in- 
soluble proteids,  producing  soluble  forms.  If  this  action  proceeds  far 
enough  it  may  materially  alter  the  size  of  the  loaf  by  '.stroying  the  glu- 
ten, and  it  daricens  the  colour  of  the  bread.  It  has  been  frequently  noticed 
that  some  flours  require  a  longer  period  of  fermentation  th-in  others. 
Snyder  states  that  probably  this  is  due  to  the  fact  that  gliadin,  the  gluey 
part  of  the  gluten,  is  more  readily  acted  upon  by  the  acid  than  the  glu- 
tenin,  and  that  in  these  flours  the  prolonged  fermentation  causes  the  acid 
to  dissolve  more  of  the  gliadin  and  thus  bring  these  two  constituents  into 
the  proper  relationship  to  give  the  best  results. 

The  influence  of  breadmaking  on  the  fat  has  net  been  fully  studied, 
but  it  appears  to  be  changed  in  some  way,  for  not  more  than  about  one- 
half  of  the  fat  in  the  flour  can  be  extracted  from  the  bread  made  from  it. 
Evidently  there  has  been  some  change  affecting  the  composition  of  the 
fat  which  has  changed  its  solubility. 

The  total  loss  of  material  in  making  bread  by  other  than  mechanical 
means  has  been  stated  by  different  investigators  to  vary  from  1.5  to  6  per 
cent.  The  loss  is  made  up  principally  of  the  volatile  products  of  carbon 
and  nitrogen.  One  investi«Tator  states  that  "  in  good  breadmaking  the 
losses  are  equivalent  to  aLout  3  pounds  per  barrel  of  flour,  while  with 
poor  breadmaking  the  losses  may  exceed  12  pounds  per  barrel." 

Inkluencb  of  Temperature. 

In  the  yeast  discussion,  page  15,  it  was  pointed  out  that  one  of  the 
most  important  essentials  for  the  rapid  growth  of  yeast  germs  was   a 

(1)  Bulletin  No.  67,  Office  of  Experiment  Station,  Dept.  of  Acriculture, 
Washington,  D.C. 
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fivourable  temperature,  and  the  temperature  recommended  was  8o'  F 
fhi.  meant  that  to  .ecure  the  best  reaulta  the  dough  ^1*"  kwt.t 
about  thi.  temperature  during  the  time  the  yewt  U  woSin?  A 
ow  ten.perature-Hibout  70'  F.-will  .uffice  when  the  long  fciS^nta- 
^^u.^"*^  "allowed,  1.  r.,  when  the  dough  is  allowed  to  VSrwJr 
night.  The  difficulty  n  many  households  Ts  to  properly  Ltrol  X 
temperature.  Frequently  the  dough  is  made  without  iw  deShe  deter! 
mination  of  the  temperature  of  the  materials,  and  ft  is  placS^  to  "  rS'' 
where  It  ts  hoped  the  conditions  will  be  satisfacto,y.    The  coSimerdal 

the  flour  and  t^en  makes  the  water  warm  enough  to  raisf  the  whole 
dough  mass  to  the  desireu  point,  and  then  seeks  t5  control  tnetempSa! 
Sie  of Tf  £?L'*T"**''°"  P*"°^;  .  "*  '*'=°P'«"  'hat  temJertSTis 
resuhs.  •        """  *'°"'"''  '"  **'■*'"  *''**  ''*  ""^y  K«t  uniform 

Some  years  ago  butter  was  made  without  the  use  of  a  thermometer- 
^1[  ^T  "'"'*:'.'"  ***!  ''°"'*  ''"*>  *«*°'y  have  long  sfnce  r^ted 
t;LuV*""°*  ^J!Pf"?  i?P°l!  "'**•"  *°  K*t  the  correct  condiUons 
K--^    u  *  ^J"*  "T*  ?*  *he  thermom.       in  breadmaking,  and  when  the 
breadmaker  brtngs  the  dough  to  at  least  approximately  the  rSit  temoer- 

SrJ°«S5r,S'''  •"**  P'*?»  **  ^°"^h  to  rise  whe«  the  t«i,2St^ 
Tthf  h^.  li'  ^^"t  »<«r»n<=«  wi"  be  made  in  the  making  thread 
m  the  home,  llie  difficulty  has  always  been  that  the  home  breadmaker 
Sf  ZT"':?^  controlling  the  temperature,  and  h.*  been  forced  *oTJver 
the  dough  and  allow  it  to  stand  over  or  beside  a  radiator,  register,  or 
T,' *w  ""*  !°  'l'^'  '^^'  *''*  temperature  required  would  be  mSntehieS 
It  may  become  too  hot  o.-  too  cold,  but  it  would  not  be  known,  unless  the 
baker  has  sufficient  experience  to  tell  from  the  appearance  am"  fwl  of 
the  dough,  and  "  luck '^  is  blamed  for  the  failure. 
tn  ♦£*"*^  w«lJ  recover  from  a  very  severe  chilling  if  it  is  brought  back 
to  the  proper  temperature  and  is  allowed  to  stand  long  enough  to  rise 
properly.     Chilhng  does  not  destroy  the  y.ast  germs,  but  k  retard! 

Slnwfc"*'  l"^  '""'  T''  ^  ^^*^"  them  to  do  Iheir  work  An 
S^7^^  i  ^^u  5"  t"  ^'J^^ntage  over  an  inexperienced  one  in 
knowing  when  the  dough   has   risen   sufficiently.     Too  hich   tenioera" 

Sng!"*^        ^""^  '^'  ^'■'"'  "'*°^*=*''"  ''"^  thus  preventthe  Tugh 

'^t»^  lf«  ft  "^'^^  i°[  controlling  temperature  during  the  dough 
tMpr  if  ***Il..'''^^l*^.^  hy  the  Household  Economics  Department  of 
WS,  bv  ff  J'';-''?"*V^  illustrated  in  Fig.  8.  It  is  2  Lt  8  inches 
T?e  wholJ  !^y  V""^^  ^1:°*'''  ^y  '  ^*^*t  ^«*P'  °"t^'d«  measurements. 
rn^oYi      ?  ^'"Si  *"th  asbestos,   and   divided   into  upper  an<l  lower 

co7o?T'l'' Jif  ^I'^'f-"  *lP'r^  '^•^h  enough  to  allow  a  small 
..«i  «M  P  *°  be  placed  m  the  bottom  compartment.  The  lamp  is 
cont?nVH'''°"'*=l°P*^*'^"''*he  heat  is  transmitted  through  "Ster 
c.nf~  *  ♦,!"  *  8h?"ow  covered  galvanized  iron  pan  placed  in  the 
ZnuJ,  *he  partition.  The  fumes  from  the  lamp  aVe  allowed  to  escap^ 
through  small  holes  in  the  wooden  frame  below  the  partition      The 
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top  compartment  may  be  used  with  or  without  itatted  ihelver  and 
may  be  kept  at  any  desired  temperature  by  raising  or  lowerin  ;  the 
flame  of  the  lamp,  thus  influencing  the  temperature  of  the  wate  ,  and 
coniequently,  that  of  the  compartment.  A  very  •r.iall  lamp  with  the 
wick  turned  at  low  a>  pouible  it  utu..'.ly  tuflicient  to  maintain  the  tem- 
perature at  from  70*  to  8o*  F.  It  it  hardly  necestary  to  fay  that  the 
thermometer  should  be  left  in  the  cabinet  and  the  temperature  noted 
from  time  to  time,  and  the  flame  of  the  lamp  to  regulated  as  to  give^ 
a  consUnt  desired  tenrperature. 


Fig.  8.    Cabinet  for  controlllnR  temperatu  re  In  bread-ma!:'.ng,  showing  shallow 
watertank  standing  at  one  side. 

The  cabinet  may  be  made  any  desired  size,  and  may  be  so  arranged 
that  the  top  will  answer  as  a  kneading  board,  and  pans  and  other  uten- 
sils may  be  kept  in  it  between  baking  days. 

Fig.  o  shows  a  simple  fofttt  of  cabinet  made  out  of  a  packing  box. 
The  inside  is  lined  with  builder's  asbestos  paper  and  arranged  very 
ma..h  as  the  one  shown  in  Fig.  8.  .      •      ,      .       1. 

By  the  use  of  such  a  cabinet  it  is  possible  to  mamtam  the  dough 
throughout  the  fermentation  period  at  any  desired  temperature,  and 
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thui  render  it  \  itibic  to  control  one  of  the  main  sources  of  wor.    tmt 
uncertainty  in  breadmakipg. 

The  atbeitos  it  used  to  redtice  the  danger  of  the  cate  taking  fir« 
if  anytlting  happened  to  the  lamp,  and  al»o  tn  check  any  draft  through 
the  crackf  of  the  box.  If  the  box  is  tight,  and  the  danger  from  the 
lamp  overlooked,  there  would  be  no  necettity  for  lining  the  box. 


METHODS  OF  MAKING  BREAD. 

There  are  various  methods  of  making  bread  in  the  home, 
of  the  methods  and  their  uses  are  discussed  below. 


A  few 


fl     _.,   , 

.  m 

Fig.  9.    Cabinet  for  controlling  temperature  in  bread-mailing  made  out  of 
packing-box. 

I.  The  ferment,  sponge  and  dough  method  is  one  of  the  most  com- 
mon methods  in  use,  consisting  of  a  ferment,  sponge  and  dough  stage, 
(o)  Ferment:  A  thin  batter  made  up  of  potato  os  plain  water,  a  lit- 
tle sugar,  and  enough  flour  to  make  a  pour  batter,  placctl  in  a  tem- 
perature of  from  70  to  80°  F..  until  it  is  light  and  spongy.  This  method 
i"*  best  suited  to  the  use  of  dry  compressed  yeast,  which  is  in  a  dry, 
dormant  state,  and  needs  '.ac  food,  moisture,  and  warmth  to  bring  it 
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into  a  healthy,  vigorous  ferment,  (b)  Sponge:  At  the  stage  the 
sugar,  salt,  shortening  and  sufficient  liquid  to  make  the  desired  amount 
of  bread  is  added  to  the  ferment,  and  flour  added  to  make  a  thick  bat- 
ter, and  this  sponge  is  allowed  to  rise  from  8  to  lo  hours,  (c)  Dough. 
The  dough  is  then  made  by  the  addition  of  all  the  flour  needed  to  make 
the  mass  of  the  desired  consistency. 

2.  Sponge  and  dough,  probably  the  most  widely  used  in  the  home. 
and  the  best  adapted  to  the  uses  of  the  soft  and  hard  flours.  Sponge 
may  be  made  with  hard  Manitoba  flour  and  fermented  from  6  to  lo 
hours.  The  hard  flours  take  a  much  lor-^er  time  to  ripen,  hence  the 
reason  for  giving  them  the  longer  time  in  the  spoMfe.  Potato  water 
and  a  little  mashed  potato  improves  this  sponge.  This  is  a  desirable 
method  where  the  home-made  yeast  is  used,  or  the  moist  compressed 
yeast.  The  dough  is  made  from  this  sponge  with  either  hard  or  soft 
flour,  either  giving  good  results  when  properly  used.  The  soft  flour 
gives  a  loaf  of  very  close  texture,  but  a  characteristic  sweet  flavour  that 
is  very  much  liked  by  some  people,  and  can  only  be  obtained  where 
Ontario  winter  wheat  flour  is  used. 

3.  Offhand  dough  is  that  method  in  which  the  dough  is  made  direct 
without  any  preceding  stages  of  ferment  and  sponge,  and  it  is  the  htst 
method  to  use  when  it  is  desirable  to  make  bread  in  a  short  time.  Be- 
cause of  the  short  fermentation  period,  it  is  necessary  to  use  a  much 
larger  amount  of  yeast  in  proportion  to  the  amount  of  liquid,  and  fla- 
vour must  to  some  extent  be  sacrificed,  but,  if  rightly  manipulated,  this 
method  makes  very  nice  bread  and  one  in  which  a  good  grade  of  soft 
flour  may  be  used.  It  is  also  a  good  method  to  follow  in  winter  when 
there  is  no  means  of  controlling  temperature.  The  following  recipes, 
typical  of  each  process,  are  used  in  our  flour  testing  laboratories  with 
satisfactory  results.  ,      ^  ,     .        .  u 

The  beginner  is  advised  to  start  with  the  first  method  and  become 
thoroughly  familiar  with  its  successful  use  before  proceeding  to  the 
others.  She  is  also  urged  to  use  a  thermometer  it.  order  to  become 
sensitive  to  correct  temperature  as  soon  as  possible.  After  these  typi- 
cal recipes  are  mastered  the  beginner  should  be  able  to  follow  the  vari- 
ations of  any  good  cook  book.  u  -  j  k„  -,,.1, 
Th*"  following  are  the  detailed  directions  for  making  bre«i  by  each 
of  the  above  methods.  When  the  recipe  does  not  provide  sufficient  ma- 
terials to  make  the  desired  quantity  '  bread,  the  amount  of  the  various 
ingredients  may  be  halved,  doubled  or  changed  in  any  way  provided 
their  relative  proportion  remains  the  same. 

I.   Ferment.  Sponge  and  Dough  Method. 

1  dry  yeast  cake. 

2  quarts  liquid. 

2  level  tftbleapoons  salt. 
2  level  tablespoons  sugar. 
2  level  tablespoons  lard. 
Flour. 
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abo«'£''F''?nto^^J:i'''r!i  ^ISP^*  °'  ***"  ''^  »  temperature  of 
^2^  a  ^u  1  *  ^^'^  ''™P  *«  <*'T'  y«**t  «ake  into  it  and  soak  for 
^M^"^''  ^^  "''.'■  i°  *^"°VKh  flo""-  to  make  a  thin  batter,  Sd  <Se 

?.n  S^Im^^'c*."**^'^**  ***^  *  *^°^"  **»»««•  ""*«  we"  Mixed  and 

u-  ?     .If     ."• ,  S******  *"  a  temperature  of  to"  to  So*  F.  until  lieht 

which  will  take  from  four  to  five  hours.  *^  ' 

Preparation  of  Sponge.    When  the  ferment  is  ready,  put  the  rest  of 
the  sugar,  salt  and  lard  into  a  kneading-pan,  bring   the   rest   5  the 

r„tl^7'  't'  ^'i'*  *°  ?^  ingrefis'ln  the^fn'  aS^  etu^* 
strong  flour  to  make  a  batter  that  will  beat  without  spattering;  add  St 
ferment  and  beat  until  it  looks  smooth  and  elastic,    this  will  probably 

^^V^Z-^-  Ti""*^'-    ^"^^^  ^Pf^^y'  ^"^  '^^^P  at  a  temperature  of 
70    F.   unt  1  light  and  spongy.    This  will  take  from  9  to  10  hours. 
Preparation  of  Dough.     When  the  sponge  is  ready  stir  in  ,trnn» 

Waded  kmfe,  or  the  hand,  until  the  dough  no  longer  sticks  to  the 
fingers.    Turn    he  dough  out  on  the  moulding-board  to  knead   leavine 

?n%rhl"'?  '^T'aH  ^""^'^  ^^°"'^  "^'^^  -'thout  flour  beingTu^ 
on  the  b^rd  or  hands;  if  it  proves  sticky  return  it  to  the  pan  and  mix 

rj!'^'"^  ™>ur  remembering  that  while  too  slack  a  dough  makes  coarse 
textured  bread,  too  stiff  a  dough  makes  slow-rising  bread  which  wS 
dry  out  quickly.  Knead  lightly  until  the  mass  is  llastic  anTvelvSy 
the  surface  covered  with  a  film  of  tiny  bubbles,  and  a  cut  with  a  shSp 
knife  shows  the  inside  full  of  fine  even  bubbles  and  free  from  lumps  or 
S' nln  ^n^T'  ^^T  *^'  •^"^^^ing-pan  lightly  with  lard,  warm 
Doth  pan  and  cover  if  they  are  cold,  put  in  the  dough,  cover  closely 
voh..^rPJ*  a  temperature  of  8o'  F.  until  rather  more  than  doubled  k' 
volume  or  until  a  gentle  slap  with  the  tips  of  the  fingers  causes  it  to  fall 
in.    This  will  take  from  2  to  3  hours. 

Knead  lightly  in  the  pan  foV  a  minute  to  get  rid  of  the  larger  bub- 
Wes  and  return  to  rise  a  second  time  until  double  in  volume.    This  will 
take  from  i  to  2  hours. 
.   Divide  into  loaves  that  will  half  fill  the  bread  tins.     Knead  each 

JnTnT  -^  '?"^^  *°  ^l*  '■3^  °l'"8:e  bubbles  and  smooth  the  surface, 
and  put  It  into  a  greased  tm.  Keep  at  a  temperature  of  70"  to  8o*  F 
until  doubled  in  volume,  when  chey  should  have  a  bold,  nicely  rounded 
appearance. 

*i,«2?^-^"  ''^"n  '"  *"  °y^"  a'^^"*  350*  F.  When  done,  the  loaves 
should  give  a  hollow  sound  when  tapped  on  the  bottom. 

»oro«  fu  'l^**'  «™°v«  at  once  from  the  pan,  and  stand  on  edge  or 
U  qukkl  ''^"''  ^^^  ^"  "^^  ^^*  ^°  ^"  P^'*'  and  cool 

Variations. 

*u  !i  '^^^  above  calls  for  strong  flour.  Soft  flour  may  be  used  for 
the  dough  stage,  but  must  be  kneaded  down  before  it  has  quite  doubled 
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in  volume  each  time.    It  is  not  advisable  to  use  soft  flour  for  the  ferment     ] 
^jtS^^  as  it  does  not  sumd  the  tong  tojn«^  | 

2.  Home-made  yeast  may  be  used  mstead  of  the  dry  yeast, 
one  cuphome-made  yeast  and  only  3%  pints  of  hq^id  : 

■I  The  liquid  may  be  part  milk  (scalded)  and  part  water     fn*  »« 
ter  my  be  potato  water  ;i.e.  water  in  which  two  or  three  potatoes  have 
ien^iUd,  removed  and  finely  mashed  and  returned  to  the  hqu.d. 

A.  The   potato  water  may   form  the  liquid  for  the  ferment  stage,     i 
and  the  mashed  potatoes  added  when  the  sponge  is  made.     Potatoes 
Sve  that  siikynesVof  texture  so  much  desired  by  good  breadmakers       . 
c   If  the  dough  is  kept  covered  while  rising  it  will  not  form  a  crust.     ; 
If  it  seems  inclined  to  form  a  crust,  moisten  it  with  warm  milk  and 
water     A  cS  "s  to  be  avoided  as  it  makes  a  streak  through  the  loaf    , 
Tf  Seaded  taat  the  early  stage,  and  an  unsightly  crust  on  the  baked 
leaf  if  allowed  to  form  m  the  last  stages.  .     ,     „.       .    ,. . 

6  The  second  rising  of  the  dough  may  be  omitted,  although  the  ^ 
extra'  rising  makes  the  loaf  a  rather  finer  texture  i 

7  The  bread-mixer  may  be  used  to  knead  the  dough  »£*"/»«  ^ 
knt^n  Sactly  how  much  flour  the  liqui<i  will  need  to  make  dough  ^ 
of  the  right  stiffness.  t  j 

II.    Sponge  and  Dough  Msthod. 

1  cake  compressed  yeast. 

2  quarts  liquid  at  »0»  P. 
2  level  tablespoons  salt 

2  level  tablespoons  sugar. 

2  level  tablespoons  lard  or  butter.  ; 

Flour. 

Mix  the  yeast  and  half  of  the  sugar  in  1-4  cup  of  warm  water^  and 
let  it  stand  at  a  temperature  of  So"  F.  for  15  or  20  minutes  to  start  fer- 

"""'^z^rt  the  shortening,  salt,  and  rest  of  sugar,  into  kneadin?^  ; 
stir  in  the  rest  of  the  liquid,  and  mix  in  flour  enough  to  beat  without 
ZZ\ng.    Sen  add  th^  well-fermented  yeast  and  beat  with  a  wooden  : 
spoon  until  it  looks  smooth  and  elastic.  *„,,„,„*    onone'e  and  i 

From  this  point  treat  just  the  same  as  in  the  ferment,  sponge  ana  ^ 
dough  method.  ^ 

Variations.  j 

I    The  above  calls  for  strong  flour.    Soft  flour  may  be  used  for  the 
dou^  st^gJTbut  must  then  bl  kneaded  down    before    it    has    quite 

"^t^T^  :^Z  rSUg'Tthe  dough  may  be  omitted,  but  the  extraj 
rising  liefa  loaf Trfther  finer  texU.  Wn  a  large  batch  is  being 
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mad^  tiih  may  be  taken  advantage  of  to  dday  the  tkking  of  i»rt 
until  tfw  first  part  is  ottt  of  tfic  oven. 

3.  The  liquid  may  be  all  water,  part  water  and  part  milk,  or  part 
potato-water  and  part  milk. 

4.  Home-made  yeast  mav  replace  the  compressed  yeast  Use  one 
cup  hcmie-made  yeast  and  only  3^^  pints  liquid. 

5.  If  the  flour  is  taken  from  a  coW  place  in  the  winter,  it  should  be 
brought  to  a  temperature  of  80"  F.  before  mixing  it  into  either  sponge 
or  dough.  When  one  has  learned  by  experience  what  quantity  of  floor 
the  liquid  wUl  take  up,  it  is  a  good  plan  to  measure  the  whole  quantity 
into  a  kneading-pan,  mix  the  sponge  in  another  dish,  make  a  well  in  the 
rest  of  the  flour  in  the  kneading-pan,  pour  in  the  sponge  and  stand  the 
wbsit  in  a  warm  place  to  rise;  then  when  the  sponge  is  risen  the  rest 
of  the  flour  can  be  kneaded  in. 


III.    QrncK   Mbthod. 

I  cup  mUk. 

f  cup  irater. 

1  oake  compr«ued  react 

1  teaspoon  latt. 

1  teaspoon  sngar. 

1  teaapoMi  lard  or  butter. 
Flonr. 

Put  the  sugar  and  yeast  into  a  cup,  add  1-4  cup  of  the  water  warmed 
to  90  F.,  mix  until  the  whole  is  smooth  and  the  sugar  dissolved,  and 
stand  in  a  temperature  of  8o'  F.  for  15  or  ao  minutes  to  begin  ferment- 
mg.  Put  the  milk  on  to  scald.  Measure  the  salt  and  shortening  into 
the  kneading-pan,  pour  in  the  scalded  milk,  add  the  rest  of  the  water 
and  iMing  die  temperature  to  about  90*  F.  Add  strong  flour  enouidi 
at  the  sam?  icmperature  to  make  a  batter  that  will  beat  without  spatter- 
mg;  add  tl:'  /east,  now  fermenting  vigorously,  and  beat  with  a  wooden 
spoon  until  it  looks  smooth  and  elastic.  Mix  in  at  once  enough  warm 
flour  to  make  a  dough  that  will  not  stick  to  the  fingers,  turn  out  on  the 

iniouldmg  board  and  knead  as  usual.     Return  to   the    warm    greased 

jktieadinp-pan,  cover  c'-<scly  and  stand  in  a  temperature  of  70'  to  So*  F. 

luntil  risen  to  rather  more  than  double  in  volume.    This  will  take  2  to  3 

1  hours. 

Knead  lightly  in  the  pan  for  a  minute   to   gel    rid  of  the   larger 

[bubUes,  and  stand  back  in  the  warm  place  to  rise  again  until  double  in 

Volume.    This  will  take  i  to  2  hours. 

Shape  into  loaves  that  will  half  fill  the  bread  tins,  kneading  only 
lo  «t  rid  of  large  bubbles,  and  smooth  the  surface.  Let  rise  untu 
]!oubled  in  volume,  then  bake  and  cool  as  usual. 
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Vakiations: 

I.  Soft  flouri  may  be  used  for  the  whole  process  in  this  method, 
but  c»re  must  be  taken  to  knead  it  down  at  the  proper  time.  It  should 
be  allowed  to  rise  the  first  time  to  a  little  less  than  double  in  volume,  and 
succeeding  times  still  a  little  less.  Once  over-risen,  soft  flour  dough  is 
very  hard  to  make  into  a  good  bread. 

a.  This  process  may  be  used  for  setting  over  night,  using  i  cake 
of  yeast  to  six  Hmes  the  quantity  of  all  the  other  ingredients,  and  Stow- 
ing it  to  rise  9  to  10  hours  the  first  time.  The  longer  time  will  develop 
a  delicious  flavour  which  can  never  be  atuined  by  the  short  process. 

3.  Home-made  yeast  may  be  used  omitting  the  water.  Bring  the 
yeast  to  80*  F.,  add  the  sugar,  and  allow  it  to  stand  10  to  ao  minutes  to 
begin  working  before  adding  it  to  the  sponge. 

H0M«-MADt  Ybast. 

4  medium  sliad  potatoes. 
I  cap  hope. 

1  quart  boilluf  water. 
I  CUD  aucar. 

1  cr;    lour. 

2  Iev«i  tableapoons  salt. 
1  compreased  yeaat  cake. 

Boil  the  potatoes,  drain  away  the  water,  and  mash  the  potatoes  until 
tree  from  lumps.  Pour  the  boiling  water,  which  may  contain  the  water 
drained  from  the  potatoes,  over  the  hops  and  simmer  15  mmutes. 
Measure  into  a  three-quart  bowl,  or  crock,  the  flour,  sugar  and  salt, 
and  mix  them  thoroughly.  Strain  the  hop  water,  and  add  at  once  to 
the  crock,  stirring  rapidly  all  the  time.  Add  the  mashed  potatoes  and 
give"  the  whole  a  thorough  beating.  CocA.  to  70"  or  8o*  F.,  and  add  one 
omipressed  yeast  cake  or  one  dry  yeast  cake  soaked  m  J^  cup  of  warm 
water  for  half  an  hour.  Keep  at  a  temperature  of  70'  F.  for  3  pr  4 
hours,  stirring  down  as  often  as  it  comes  to  the  top.  Bottle  and  keep 
in  a  cool  place.     f>o  not  cork  it  tightly  at  first. 

One  cup  of  yeast  is  equal  to  one  compressed  or  one  dry  yeast  cake. 

Rolls. 


1}  cup  milk. 
i  cup  water. 

1  cake  compresaed  yeast. 

2  level  teaspoons  aalt. 

t  level  tablespoons  sugar. 
2  level  tablespoons  butter. 
1  level  tablespoon  lard. 
Flour. 
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Put  die  veast  cake  and  one  Ublespoonful  of  the  sunr  in  a  cup.  add 
1-4  cup  of  the  water  warmed  to  90*  F.,  mix  until  smooth  and  the  sunr 
ts  dissdyed,  and  stand  in  a  temperature  of  So"  F.  for  ao  minutes.  Pttt 
the  nulk  on  to  scald.  Measure  the  butter,  lard,  salt,  and  the  rest  of 
the  sugar  mto  a  kn«ading-pan,  pour  in  the  scalding  milk,  add  the  re- 
maining 1-4  cup  of  coM  water,  and  allow  it  to  come  to  90*  F. 

Add  enough  fiour  to  make  a  batter  that  will  not  spatter  when  beaten, 
atir  m  the  fermenting  yeast,  and  beat  until  it  kwks  smooth  atid  elastic. 

Mix  m  enough  more  f!our  to  make  a  dough  that  will  not  stick  to 
m»  hands.  Turn  out  or  the  board  and  knead  until  smooth,  velvety 
and  *yen  textured.  Return  to  the  warm,  greased  bread-tin,  covw 
ckjsely,  and  keep  at  80"  F.  until  nearly  tripled  in  volume. 

Knead  down  in  t!ie  pan,  and  let  rise  again  at  8o*  F.  until  double 
in  volume. 

Shape  into  wnall  rolls,  remembering  that  they  will  increase  greatiy 
m  stte,  put  them  into  greased  pans,  and  stand  in  a  temperature  of  8o'  F. 
until  doubled  in  volume.  Take  care  that  the  surface  does  not  dry.  If  it 
IS  not  possible  to  keep  them  covered  closely,  it  will  be  necessary  to  nw -sten 
the  top  occasionally  with  warm  milk  or  water. 

Bake  in  a  little  hotter  oven  than  used  for  bread  for  from  ao  to  t« 
minutes,  depending  on  the  size  of  the  rolls  and  the  heat  of  the  ov« 
1  he  oven  must  not  be  too  hot  at  first  or  it  will  prevent  the  expansion  of 
tne  roHs,  and  may  result  in  doughy  centres. 

Cool  quickly  by  exposing  as  much  surface  as  possible  to  the  air. 

Summary. 

The  essentials  of  successful  home  breadmaking  are: 
I.  Good  bread  flour. 
a.  Good  yeast. 

3.  Dough  of  the  right  consistency. 

4.  Control  of  the  temperature  at  all  stages. 

5.  To  remember  that  soft  flour  has  not  the  expansive  power  of  strong 
nour,  and  that  soft  flour  doughs  must  never  be  allowed  to  rise  longer 
than  necessary.  If  it  rises  to  the  point  of  falling  back,  results  will  not 
be  good. 

6.  To  avoid  drying  out  of  the  surface  at  all  stages,  as  this  makes  a 
dark  streak  through  the  baked  loaf. 


Macbowald  Institutb  Recipe  for  Baking  Powder  Biscuits. 


4  level  cape  lour. 

1  tors!  tea^oaa  salt. 

2  lev*]  tablMpoons  shortening. 

2i  level  tablespoons  baking  powder. 
About  U  cups  milk. 


t8 

The  shortening  may  be  sweet  lard,  or  dripping,  or  butter,  or  a  mix- 
See  that  the  shortening  is  soft  enough  to  rub  easily.     Place  tfie 
board,  mixing  knife,  rolling  pin,  cutter,  and  pan  ready,  and  see  that  the 

oven  is  hot.  ...  •      •  .     •»     -..u 

Sift  the  salt  and  flour  into  a  bowl ;  rub  the  shortenmg  mto  it  with 
the  fingers;  sift  in  the  baking  powder,  and  mix  well.  Mix  into  a  soft 
dough  with  the  milk,  using  a  broad-bladed,  flexible  knife,  m  order  to 
att  and  mix  it  quickly.  Flour  the  board  lightly,  turn  the  dough  out, 
and  roll  it  round  to  coat  it  with  flour.  Knead  just  enough  to  make  the 
dough  smooth,  roll  out  about  an  inch  thick,  and  cut  into  small  biscuits. 

Place  them  in  the  pan,  wet  the  tops  only  with  milk  or  water,  and 
bake  in  a  hot  oven  about  20  minutes.  j  i-  »i 

The  secret  of  success  is  a  slack  dough,  quick  mixing,  and  little 
handling. 

Strong  vs.  Weak  Flour  ton  Baking  Powder  Biscuits. 

It  is  the  opinion  of  some  bakers  that  the  strong  spring  wheat  flour* 
are  better  for  making  baking  powder  biscuits  than  the  softer  and  weaker 
flour  from  the  winter  wheats.  The  opposite  view  is  just  as  strongly 
held  by  others.  To  secure  definite  data  on  this  point  some  experimental 
work  was  done  in  the  Macdonald  Institute  with  six  different  kinds  of 
flour,  including  both  strong  'lid  soft  flours  and  also  blended  flour.  We 
quote  fr<Hn  the  report  of  the  work  given  in  the  Ontano  Agricultural 

Report  for  1908:  ,  e        ^i. 

■  "  The  flours  used  were  obtained  from  the  manufacturers  for  other 
purposes,  but  were  regular  brands,  which  might  have  been  bought  in 
the  open  maket,  and  were  chosen  as  likely  to  yield  deasive  information. 
They  were: 

"  A.  Strong— A  high  patent  flour,  made  wholly  of  Manitoba  wheat. 

"  B.  Strong— A  high  patent  flour,  made  wholly  of  Manitoba  wheat. 

"C.  Soft— A  nearly  straight  grade  flour,  made   wholly   of   Ontario 
wheat. 

"  D.  Blend— A  combination  of  20  per  cent.  B  strong  and  80  per  cent. 

C  soft. 

"  E.  Soft— An  85  per  cent,  soft  wheat  flour,  made  wholly  from  On- 
tario wheat. 

"  F.  Soft— A  35  per  cent,  soft  wheat  flour,  made  wholly  from  Ontano 

wllCclt* 

"  The  Macdonald  Institute  recipe  for  milk  biscuits  was  taken  as  the 
starting  point,  and  a  series  of  expeiiments  carried  out  to  determine 
variouf  points  before  making  the  final  test.  In  every  baking  each  ingre- 
dient was  carefully  weighed,  the  biscuits  compared  with  others  and 
results  recorded  to  guide  the  procedure  of  the  next  experiment.    When 


rolling  out  the  dough  before  cutting  the  biscuits  flat  sticks  of  equal 
thickness  were  laid  on  either  side  for  the  roUing-pin  to  travel  on,  so 
that  the  biscuits  of  all  bakings  were  as  nearly  alike  in  thickness  before 
baking  as  was  possible  with  dough  of  such  slackness.  Only  the  biscuits 
cut  from  the  first  colling  were  baked,  so  that  no  biscuits  were  nude  from 
dough  that  had  been  worked  over." 

Experimental  bakings  were  made  to  determine  what  proportion  of 
fat,  baking  powder,  and  what  oven  temperature  would  yield  the  best 
results.  Experimental  bakings  were  also  made  to  determine  the  pro- 
portion of  milk  needed  for  each  flour,  in  order  to  have  each  doug^  of 
the  same  slackness,  the  effect  of  doughs  of  different  slackness,  etc. 
Finally,  making  use  of  the  experience  gained  with  each  flour,  a  con- 
cluding' baking  was  made. 

"The  ingredients  for  each  batch  (except  the  milk)  were  weighed 
and  kept  carefully  separate  before  any  mixing  was  done.  The  mixing 
and  baking  were  done  as  rapidly  as  possible.  Nine  biscuits  of  ea<£ 
flour  were  baked;  when  sufiiciently  cooled  the  best  six  of  each  were 
numbered  and  placed  in  a  covered  wooden  box  to  prevent  drying  out 
before  they  were  judged.  The  following  taWe  gives  the  weight  of  each 
ingredient  used  in  making  the  biscuits  and  the  weights  recovered  after 
baking. 


Balcinv 

Weight  in  grains  of 

Biscuits 

Oven 

Temp. 

Fah. 

Percent 

No.       Plow 

Flour 

Butter 

l!S: ;  ^^ 

Dough 

Baw 

Baked 

loss  in 
bakinj 

24.  A.  Strong 
26.  B.      " 

26.  C.Soft 

27.  D.  Blend 

28.  E.  85%  Soft 
28.  F.36%    " 

300 
300 
300 
300 
300 
300 

24 
24 
24 
24 
24 
24 

16 
16 
16 
16 
16 
16 

262 
248 
212 
221 
222 
218 

692 
688 
552 
561 
662 
658 

308 
307 
323 
306 
302 
295 

257 
257 
260 
259 
257 
247 

450' 
450' 
450° 
430' 
450' 
450* 

16 
16 
19 
16 
14 
16 

"When  baked,  these  biscuits  were  much  alike  in  general  appearance, 
owing  to  the  care  taken  in  proportioning  ingredients,  maintaining  oven 
temperature,  and  in  manipulation;  but  the  experimenter  judged  the 
first  two  about  equal ;  C  soft,  rather  better ;  85  per  cent,  decidedly  best, 
with  35  per  cent,  a  close  second. 

"  The  Dominion  Millers'  district  meeting  was  held  in  Guelph,  Decem- 
ber 12,  1907.  One  session  was  held  in  the  O.  A.  C.  Chemical  Building, 
about  twelve  hours  after  the  biscuits  were  finished.  All  the  numbered 
biscuits  were  carried  over,  the  meeting  informed  of  the  uniformity  of 
manipulation,  quantities  of  flour,  fat,  and  baking  powder,  but  not  told 
the  names  of  the  flour  or  quantities  of  milk  used,  and  the  meeting  asked 
to  judge  which  were  best.  A  committee  of  three  was  appointed,  which 
reported  Nos.  28  and  29  as  best,  but  declined  to  rank  one  above  the 


80 

other.  The  coi  ..Jttee  stated  that  there  wu  to  little  difference  between 
tfw  other  lots  that  judgment  between  them  was  very  diAcuk. 

"  Conehttljt^  —Soft  wheat  flours  yield  the  tenderest  biKuits  when 
conditions  are  uniform. 

"Remarks. — ^When  stn* —  ^nd  weak  flours  are  made  sUck  enou^ 
fcMT  Uscuits,  and  both  i   the  same  slackness,   the  difference  m 

'  handling '  quality  l**  ^  noticeal.e.  The  strong  flour  dough  has  a 
stickiness  like  glue,  while  the  soft  flour  has  i  silky  smoothness,  which 
is  much  easier  to  handle. 

"Summtory. — i.  Other  things  being  equal,  soft  wheat  flours  make 
more  tender  milk  biscuits  than  strcmg  wheat  flour. 

"  a.  Given  a  strong  wheat  flour  dous^  and  a  soft  wheat  flour  <k>ugh 
of  eaual  slackness  and  suitable  for  milk  Wscuits,  the  soft  wheat  flour 
douni  is  the  easier  to  handle. 

3.    At  the  present  prices  of  the  different  flourr  the  strong  wheat 
flour  biscuits  cost  more  than  soft  wheat  flour  biscuits. 

"4.  It  is  possible  that  a  larger  proportion  of  fat  used  with  the 
strong  wheat  flour  would  yield  biscuits  of  tenderness  equal  to  those  of 
soft  wheat  flour,  but  the  cost  of  fat  makes  that  method  of  improvement 
a  disadvantage." 


PASTRY. 

The  soft  flours  are  generally  used  for  making  pastry,  and  are,  conse- 
quently, called  pastry  flour.  It  does  not  follow,  however,  that  good 
pastry  cannot  be  made  from  the  stronger  flours.  In  fact,  cxperunents 
made  in  Macdonald  Institute  have  clearly  shown  that  it  is  possible;  but 
more  shortening  must  be  used  to  get  results  obtainable  from  the  .softer 
winter  wheat  flour.  The  greater  gluten  content,  expansive  powers,  and 
good  coloyr  of  the  stronger  flours  are  not  necessary  requisites  for 
pastry  purposes;  and,  consequently,  it  would  not  appear  to  be  good 
practice  to  purchase  these  more  expensive  flours  and  then  use  laxf^t 
quantities  of  shortening  in  order  to  obtain  the  same  results  that  may  be 
secured  by  the  use  of  the  cheaper  flours  and  less  shortening.  Practically 
the  matter  resolves  itself  into  one  of  cost. 


! 


Short  Pasmy. 

1  lb.  flour. 
I  lb.  shortening. 
Ice«old  watar. 

The  shortening  may  be  a  mixture  of  butter  and  sweet  lard  or  sweet 
dripping. 

If  die  fingers  are  cool,  the  shortening  may  be  rubbed  into  the  flour: 
otherwise,  it  should  be  cut  into  it  with  two  knives  until  thoroughly 
mixed  with  the  flour. 


L 
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Mix  into  a  dough  with  the  ice  water,  using  only  enough  to  hold  it 
together.  It  should  be  so  dry  that  it  will  not  stick  to  the  bowl  any- 
where. 

Turn  out  on  the  floured  board,  and  knead  only  enough  to  make 
the  ball  smooth,  when  it  is  ready  to  cut  into  pieces  for  rolling  out  to 
line  pie-plates,  etc. 

The  quantity  of  shortening  may  be  lessened  for  a  plainer  pastry. 


Flaxy  Pastky. 

lib.  flour. 
i  to  I  enp  batter. 
Io»«old  wator. 

Rub  two  ounces  of  the  butter  into  the  flour.  Cut  the  remainder  into 
half-ip^h  dice,  and  stir  through  the  flour.  Mix  the  water  in  with  a 
broad-uladed  knife,  using  only  enough  to  hold  the  flour  and  butter 
together  in.shrrds.  If  the  quantity  is  difficult  to  mix  without  cutting 
through  the  butter  lumps,  flour  the  board,  lift  out  the  part  that  mixes 
first,  and  proceed  to  mix  the  rest.  The  object  is  to  avoid  any  further 
breaking  of  the  butter  lumps.  Turn  the  mixture  out  on  the  board  in  a 
pile,  pack  it  together  with  the  hands,  and  roll  out  into  a  sheet.  Use  a 
broad-bladed  Jcnife,  and  fold  it  into  three  or  four  layers,  tucking  in  all 
the  loose  shreds  about  the  edg^s.  Be  sure  it  is  not  sticking  to  the  board, 
turn  it  around,  and  roll  out  again.  Fold  and  roll  out  again.  Fold  in 
half  and  set  away  to  chill,  if  necessary,  before  rolling  it  out  to  line  pie- 
plates,  etc 

This  requires  a  hot  oven  at  first  to  puff  it,  but  a  cooler  one  to  com- 
plete the  baking. 

PuFp  Pastry. 

i  lb.  flour. 
i  lb.  butter. 
Ice-cold  water. 

Wash  the  butter,  form  it  into  a  flat,  round  cake,  and  put  it  away  to 
chill.  Make  the  flour  into  a  stiff  dough  with  ice  water,  and  knead  until 
perfectly  smooth.  It  should  be  firm  enough  to  roll  out  without  much 
contraction,  but  should  not  be  dry.  Roll  into  two  pieces  a  trifle  larger 
than  the  butter  pat ;  place  the  butter  on  one,  moisten  the  edge,  place  the 
other  on  top,  and  press  the  edges  together.  Put  aside  to  chill.  Roll  it 
out  in  one  direction  only,  until  about  three  times  as  long  as  broad,  fold 
into  three  or  four  layers,  turn  around  and  roll  again  in  the  other  direc- 
tion, then  set  aside  to  chill.  Roll  and  chill  twice  more  in  the  same  way, 
but  fold  it  in  half  the  last  time.  It  is  then  ready  to  roll  out  and  cut  into 
shape'  for -baking. 


The  oren  for  btking  ihould  be  rather  hot  at  first,  then  cooler,  «» 
permit  of  bftkiiig  the  putry  thoroughly  without  burning.  One-quarter 
of  the  butter  nuiy  be  replaced  with  lard. 

The  cook  booki  indicate  many  diflPerent  wavs  of  making  puff  puitry, 
and  all  of  them  are  good  in  ikllful  hand*.  Skill  it  attained  only  through 
practice  and  the  judgment  of  experience. 

It  would  ieem  important  to  exerciie  care,  as  follows . 

1.  To  make  the  dough  of  just  the  right  consistency. 

a.  To  prevent  any  softening  of  the  butter  during  the  rolling  opera- 
tions. If  the  maker  can  work  in  a  temperature  just  above  freenng,  no 
special  chilling  is  necessary. 

3.  To  ron  lightly,  but  evenly,  to  avoid  crushing  layers  together. 

4.  To  regulate  the  oven  carefully  to  secure  the  strong  heat  necessary 
to  puftng  the  layers  and  yet  avoid  burning. 


COMPOSITION  OF  BREAD  MADE  FROM  DIFFERENT  KINDS 

OF  FLOUR. 

T»  t.a«  heen  oointed  out  that  manv  changes  take  place  during  the 

SSb  of^oSer^stituents  from  what  they  were  m  the  flouj-  J^J 

were  made  in  our  own  flour-testing  laboratory. 

Composition  of  Brkad. 


Kind  of 
Flour. 


Patent 

Baker'8  grade 
Standard  patent  85^ 
Bakers'  bread 
Home-made 

Spring  wneat 
Home-made 

Winter  wheat 


36.80 
36.84 
37.40 
88.02 

37.24 

83.31 


7.60 
7.82 
7.74 
8.23 

8.28 

6.17 


Moisture       Protein  Fat 


1.80 

1.71 

1.71 

.43 

1.54 

2.54 


Ash 


Soluble 
Carbohydrates 


1.25 
1.32 
1.27 
1.13 

.92 

1.06 


52.53 
52.30 
61.88 
51.63 

51.04 

56.91 


A 


ss 

The  strong  flours  always  absorb  the  most  water,  consequently  a 
greater  weight  of  bread  can  be  made  from  them  than  from  the  softer 
and  weaker  flours.  Notice  the  low  moisture  content  of  the  home-nude 
bread  from  soft  winter  wheat,  as  compared  with  the  same  kind  cf  bread 
made  from  spring  wheat.  With  very  low  grade  flour  of  the  red  dog 
type  the  water  aluorptive  power  is  greater  than  it  is  in  the  better  flours, 
but  the  loaf  of  bread  produced  is  not  marketable. 

Some  of  the  bakers'  bread  and  the  home-made  bread  frvm  spring 
wheat  were  made  with  flour  from  wheat  grown  in  the  season  of  1909. 
This  .  ^counts  for  the  high  percentage  of  proteids,  as  the  wheat  of  the 
1908  crop  was  much  lower  m  this  constituent.  Incidentally,  it  may  be 
mentioned  that  because  of  this  increased  proteid  content  and.  conse- 
quently, gluten  content,  the  flour  from  this  year's  crop  of  wheat  is  venr 
much  superior  to  that  of  last  year.  Naturally,  the  bread  from  the  son 
winter  wheat  is  low  in  proteid,  as  t..e  flour  and  wheat  it  is  made  from 
are  low  in  this  contUtuent. 

The  kjw  fat  content  of  the  baker's  bread  is  due  to  the  fact  that  no  lard 
or  other  fat  materials  were  added  to  this  bread.  In  all  other  cases  someJ 
lard  was  used.  The  home-made  bread  from  the  winter  wheat  flour 
evidently  contains  the  most  fat,  bui  this  cannot  be  credited  to  the  flour. 
It  is  due  to  larger  amounts  of  lard  being  added  in  the  process  of  making 
the  bread.  The  high  soluble  carbohydrate,  or  starch,  content  of  the 
bread  from  winter  wheat  flour  is  naturally  due  to  the  comparatively  low 
percentage  amounts  of  protein  and  water. 

It  is  evident  that  there  is  not  much  difference  in  the  composition  of 
the  ordinary  bread  made  from  the  higher  grades  of  the  spring  wheat 
flours,  but  there  is  considerable  aiflFerence  when  we  compare  this  bread 
with  that  mride  from  the  winter  wheat  flour.  We  are  frequently  nsked 
which  of  these  breads  actually  furnishes  the  most  nourishment  to  the 
body.  To  answer  this  question  we  made  bread  from  four  kinds  of 
flour  and  analyzed  it.  The  flours  used  in  the  work  w.re  the  patent  and 
bakers'  grades,  from  Manitoba  spring  wheat,  an  85  per  cen*  or  standard 
patent,  from  the  same  grade  of  wheat,  and  85  per  cent,  from  all  Ontario 
soft  winter  wheat.  The  bread  was  made  in  the  regular  way  in  our 
flour-testing  laboratory—in  fact,  the  loaves  were  taken  from  some  of 
the  regular  testing  work.  In  this  work  we  used  12  ounces  of  flour  for 
a  loaf,  and  each  lot  of  flour  received  exactly  the  same  amount  of  yeast, 
saU,  etc.,  and  all  the  water  it  would  absorb.  The  bread  was  weighed, 
dried,  and  the  whole  mass  ground  to  an  impalpable  powder  and  ana- 
lyzed. The  average  results  of  a  number  of  analyses  are  given  in  the 
following  table.  As  the  actual  size  of  the  loaves,  their  colour,  texture, 
etc.,  do  not  enter  into  the  problem,  these  data  have  been  omitted.  It 
may  be  stated,  however,  that  the  bre.nd  was  all  of  a  good  quality. 
Naturally,  the- loaves  from  the  Ontario  flour  were  not  so  large,  but  the 
bread  was  a  fair  sample  of  that  got  from  these  flours. 


PfllCSMTAOS  OOMPOtmOlf  w  tut  BaSAO. 
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It  will  be  Men  from  the  above  table  that  the  various  spring  wheat 
flours  produced  about  an  equal  weight  of  bread  which  was  very  similar 
in  composition,  while  the  Ontorio  winter  wheat  flour  gave  less  bread 
with  a  lower  water,  protein,  and  fat  content,  and  a  conuderably  greater 
amount  of  carbohydrates.  This  is  as  expected,  at  the  soft  flour  is 
starchv  and  poor  »n  protein.  ,  ,    .  a 

In' order  that  we  may  make  a  closer  comparison  of  the  amounts 
of  the  various  food  constituents  furnished  by  each  I2  ounces  of  flour, 
the  weights  of  protein,  fat  and  carbohydrates  contained  in  each  loaf 
were  calculated  and  are  given  hi  the  following  Uble.  The  fuel,  or  calori- 
meter value  of  each  loaf  was  tlso  calculated  and  is  given  in  the  last 
Cv>iumn  of  the  table. 

WncHT  IN  Gkams  of  Food  CowBTiTUKNTf  ako  Fu«l  Valu«  or  Each 

LoAV  or  BuAa 


Protein     !    Fat 


Carbo- 
hydrates 


Ash 


Fnel  Tklue 


Patent 
Bakers' 

86%  Manitoba 
86%  OnUrio 


80.60 
87  J8 
89.73 
26.»1 


8.84 
8.66 
8.67 
7.63 


268.17 
267.22 
266.18 
274.16 


8.27 
6.68 
6.66 


18BB. 
1898. 
1888. 

1861. 


It  is  generally  assumed  that,  provided  any  given  food  is  consumed 
as  part  of  a  well-balanced  dietary,  the  number  of  calories  of  heat  it  will 
produce  when  burned,  or,  in  other  words,  its  fuel  value,  is  the  best 
basis  for  making  a  comparison  of  the  nutritive  value.  Taking  this  as 
the  basis,  we  have  the  figures  given  in  the  last  column. 

It  will  thus  be  seen  that  the  soft  wheat  flour  gave  bread  that  con- 
tr'ned  approximately  one-third  less  protein,  or  flesh-forming  material, 
a  little  less  fat,  but  more  carbohydrates,  and  that  i.  would  furnish  only 
3.S  per  cent,  less  energy  than  the  bread  from  the  spring  wheat  flour. 


From  these  figures  we  must  conclude  that,  when  eaten  in  the  asual  way 
M  part  of  a  mixed  diet,  bread  from  the  soft  wheat  flour  is  practically 
equal  in  nutritive  value  to  that  obtained  from  the  hard  spring  wheats. 

NUTMTIVC  VALUK  Of  WhiTX  AND   BlOWN   BKXAO. 

The  comparative  nutritive  value  of  white  and  brown  bread  hat 
always  been  a  subject  of  controversy.  The  theory  is  advanced  that  in 
preparing  the  finer  flours  much  of  the  most  nourishing  of  the  food 
materials  are  removed,  and,  consequently,  the  whole  wheat,  or  Graham 
flour,  is  the  most  nutritious  and  healthful.  In  studying  the  nutritive 
value  of  any  food  it  must  always  be  borne  in  mind  th«t  it  is  not  the  flour 
or  bread  tha'  contains  the  highest  percentage  of  the  most  val<  table  fooJ 
constituents  that  is  the  most  nourishing,  but  it  is  the  one  that  contains 
the  most  of  these  constituents  in  a  form  that  is  capable  of  being  absorbed, 
lite  coarser  flours  have  a  higher  percentage  of  protein,  fat,  and  mineral 
matters  than  the  finer  grades,  and  fo  has  bran ;  but,  owing  to  the  amount 
of  crude  fibre,  or  cellulose,  surrounding  these  materials,  they  are  not  so 
well  assimilated,  and  they  really  furnish  less  nourishment  than  is 
obtained  from  the  bread  made  from  the  finer  grades  of  flour.  The  work 
of  Snyder,  of  Minnesota,  Wood  and  Merrill,  of  Maine,  and  others,  have 
clearly  shown  this.  A  few  figures  taken  frcn  Bulletin  No.  loi  of  the 
OiSce  of  Experiment  Stations.  Department  of  Agriculture,  will  illustrate 
the  point. 

In  the  work  referred  to  the  different  grades  of  flour  experimented 
with  were  made  from  one  stream  of  wheat,  the  flours  and  the  bread 
made  from  them  were  analyzed,  •  and  the  dip^estibility  of  the  bread  deter- 
mfaied.  We  shall  only  refer  to  three  grades  of  flour — i.  e.,  the  standard 
patent,  or  straight  grade,  which  represented  about  g6  per  cent,  of  the 
total  flour  from  the  wheat ;  the  entire  wheat  flour,  which  is  made  by 
removing  part  of  the  outer  bran  layers  and  then  grinding,  and  a  true 
whol':  wheat  or  Graham  flour,  i.  e.,  a  flour  made  from  the  clean,  scoured 
wheat  without  any  bolting  process.  The  composition  of  these  three 
kinds  of  flours  was  found  to  be  as  follows : 

Composition  akd  Heat  of  Combustion  of  the  Flours. 


Standard  patent 

or  StraUfat 
Entire  wheat 

flour 
Graham  flour 


Water 

% 


10.54 

10.81 
8.61 


Pro- 
tein 

% 


11.90 

12.26 
12.66 


Fat 


Carbo- 
hydrates 


1.61 

2.24 
2.44 


% 


75.36 

78.67 
74.6>i 


Ash 


.60 

1.02 
1.72 


Phos- 
phoric 
acid   X 


.20 

M 
.71 


Heat  of  combustion 


Calculated  jDetermin'd 
calories   |   calonea 


4.026 
4.128 


4.069 

4.082 
4.148 
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No  crude  fibre  is  given  in  the  above  table,  but  it  would  increase  as 
we  pass  from  the  finer  to  the  coarser  flours.  The  percentage  of  protein 
and  fat  also  increases,  but  the  carbohydrates  decrease  and  the  difference 
here  would-be  still  more  pronourxed  had  the  crude  fibre  been  separated. 

When  the  bread  made  from  these  three  flours  was  submitted  to 
digestion  experiments  the  following  results  were  obtained : 

DlGBSTIBILlTY  OF  NUTRIENTS  AND    WAILABILITY  Ot  ENERGY  Ot  I'  r>D. 


Protein 

% 


Fat 

% 


Carbohydrates 

% 


E  -.erj/y 


White  Bread 
Entire-wheat  bread 
Graham  Bread 


85.8 
80.4 
77.6 


66.4 
55.8 
58.0 


97.6 
94.1 
88.4 


90.1 
85.5 
80.7 


This  means  that  in  these  experiments  85.8  per  cent  of  the  Protein  in 
the  bread  from  the  straight  grade  flour  was  digested  and  only  77-6  per 
cent  of  that  in  the  Graham  bread.  Furthermore,  while  90.1  per  cent, 
of  the  total  fuel  or  energv  value  of  the  white  bread  was  available  oijy 
&.7%r  cent,  of  ?ie  total  energy  of  the  Graham  flour  was  of  use  to  the 

^"TSetmf  bulktlnlows  that  the  bread  from  the  first  patent,  which 
repr'^eintraLutTs  Per  cent,  of  the  finest  of  the  flour,  is  even  more 

studied  ?hfs  ^ame  qTeiion;  and.  in  view  of  the  fact  that  the  rol^r  proc«« 
of  making  flour  was  not  then  in  use.  their  conclusions  will  he  of  interest 

siderably  increase  the  P^'f  ^^f  ..f  ;°;;/„",f  ^'iMs  a  so  well  known  that 
cleared  much  more  rapidly  o^>t^. '""/^"^^^i^e  Vhiter  bread;  and  among 
the  poorer  classes  almost  invariably  nrefer  the  ^^  ""er  u         ^ 


iRothameted  Memoirs,  Vol.  1. 


jRothamated  Memolra,  Vol.  6. 
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some  of  them  who  work  the  hardest  and  who,  consequently,  would 
soonest  ai^reciate  a  difference  in  nutritive  quality  (navvies,  foif 
example),  it  is  distinctly  stated  that  their  preference  for  whiter  bread 
ii  founded  on  the  fact  that  the  browner  breads  pass  through  them  too 
rapidly;  consequently,  before  their  systems  have  extracted  from  it  as 
much  nutritious  matter  as  it  ought  to  yield  them.  It  is  freely  granted 
that  much  useful  nutritious  matter  is,  in  the  first  instance,  lost  as  human 
food  in  the  abandonment  of  15  to  20  per  cent,  of  the  wheat  g^ain  to  the 
lower  animals.  It  should  be  remembered,  however,  that  the  amount  of 
food  so  applied  is  by  no  means  entirely  wasted.  And,  further,  we  think 
it  more  than  doubtful,  even  admitting  that  an  increased  proportion  of 
mineral  and  nitrogenous  constituents  would  be  an  advanti^e,  whether, 
unless  the  branny  particles  could  be  either  excluded  or  so  reduced  as  to 
prevent  the  clearing  action  above  alluded  to,  more  nutriment  would  not 
be  lost  to  the  system  by  this  action  than  would  be  gained  by  the  intro- 
duction into  the  body,  coincidentally  with  it,  of  a  larger  actual  amount 
of  supposed  nutritious  matter.  In  fact,  all  experience  tends  to  show 
that  the  state,  as  well  as  the  chemical  composition  of  our  food,  must  be 
considered ;  in  other  words,  that  its  digestibility  and  aptitude  for  assimi- 
lation, are  not  less  important  qualities  than  its  ultimate  composition. 

"  Of  course,  if  the  branny  particles  were  reduced  to  a  perfect  state 
of  fineness,  and  it  were  found  that  this  prevented  the  aperient  action, 
and  that  other  evils  were  not  introduced ;  or,  better  still,  if  more  of  the 
food  materials  can  be  separated  from  the  bran,  and  in  either  case  without 
more  cost  than  the  saving  would  be  worth,  there  might  be  some  advan- 
tage. But  to  suppose  that  whole  wheat  meal  as  ordinarily  prepared  is, 
as  has  generally  been  assumed,  weight  for  weight,  more  nutritious  than 
ordinary  bread  flour  is  an  utter  fallacy,  founded  on  theoretical  text-book 
data,  not  only  entirely  unsupported  by  experience,  but  inconsistent  with 
it.  In  fact,  it  is  just  the  poorer  fed  and  the  harder  working  who  should 
have  the  ordinary  flour  bread  rather  than  the  whole-meal  bread  as 
hitherto  prepared,  and  it  is  the  overfed  and  the  sedentary  who  should 
have  such  whole-meal  bread.  Lastly,  if  whole  grain  were  finely  ground, 
it  is  by  no  means  certain  that  the  percentage  of  real  nutritive  nitrogenous 
matters  would  be  higher  than  in  ordinary  bread-flour,  and  it  is  q«»te  a 
question  whether  the  excess  of  earthy  phosphates  would  not  then  be 
injurious." 

The  previously  presented  results  on  the  digestibility  of  different  kinds 
of  bread  confirm  the  above  conclusions  of  Laws  and  Gilbert.  In  con- 
cluding the  discussions  on  the  nutritive  value  of  bread,  we  submit  the 
conclusions  of  a  study  of  the  composition  and  digestibility  of  white  and 
whole-wheat  bread  given  in  the  St.  Bartholomew's  Hospital  Report. 
London,  England,  1897: 

"  From  the  experiments  we  are  justified  in  concluding  that  the  higher 
nutritive  value  which  we  might,  upon  pure  chemical  grounds,  ascribe  to 


88 

brown  bread,  cannot,  with  the  single  exception  of  fats  *"<»  mineral 
constituents,  be  maintained  from  the  physiological  side.  On  ™f.ow«f 
hand,  distinctly  less  nutritive  materials  actually  get  mto  the  Wood  m  tbe 
case  of  the  brown  than  of  the  white  bread.    ... 

"White  bread  is,  weight  for  weight,  more  nutritious  ihan  brown. 
Therefore,  it  appears  the  preference  given  by  operators  in  large  towns 
for  white  bread  has  to  a  certain  extent  a  sound  physiological  bwis. 

"  In^the  case  of  people  with  irritable  intestines  white  bread  is  to  be 

preferred  to  brown.  ... 

"  In  the  cast  of  people  with  sluggish  intestines  brown  bread  is  pre- 
ferable to  white,  as  it  tends  to  maintain  regular  peristaltic  Ktion  and 
ensure  retrular  evacuation  of  the  bowels,  with  all  its  attendant  advantages, 

"  In  cases  where  the  proportion  of  mineral  ingredients,  and  especially 
of  lime  salts,  in  other  articles  of  food  or  drink  is  insufficient,  brown 
bread  is  preferable  to  white.    ...  ... 

"  If  the  dietary  is  insufficient  in  fat.  or  if  the  patient  is  unable  to 
readily  digest  fat  in  other  forms,  brown  bread  may  possibly  be  prefer- 
able to  white."  .   .  ..  .  .^  •    J     Li.x  1 

In  this  country,  where  everyone  eats  a  very  varied  diet,  it  is  doubtful 
if  a  sufficiency  of  ash  materials  and  fat  are  not  taken  into  the  system 
without  using  the  bread  from  the  coarser  flour  for  the  purpose  of 
obtaining  these  substances.  Moreover,  it  is  evident  that  the  comparative 
nutritive  value  of  white  and  brown  bread  vanes  with  the  individual. 


COMPARISON  OF  THE  NUTRITIVE  VALUE  OF  BREAD  AND 
SOME  OF  THE  COMMON  FOODS. 

Bread  is  often  referred  to  as  the  "  staflf  of  life,"  presumi  .  mse 

it  is  so  universally  used,  and  because  it  is  one  of  our  cheapest .  md, 

at  the  same  time,  very  nutritious  and  palatable.  It  is  sometim«;s  spoken 
of  as  a  complete  food,  ».  e.,  one  that  furnishes  all  the  nutrients  required 
to  nourish  the  body  and  in  the  proper  proportion.  It  possibly  fails 
somewhat  in  the  latter  respect;  but,  as  is  well  known,  the  food  of  man 
must  please  the  palate  as  well  as  satisfy  the  demands  of  the  body,  and 
to  do  this  we  must  have  a  varied  and  mixed  diet.  This  is  not  the  place 
to  discuss  the  balancing  or  cost  of  diets;  but,  for  puiposes  of  companson, 
it  mav  not  be  out  of  place  to  show  the  amounts  of  the  important  food 
constituents  furnished  by  other  common  foods.  For  this  pn-  >nse  we 
have  calculated  the  weight  of  protein,  fat,  and  <=a/»»hy<lrat^  •  .f  ^„** 
number  of  calories  of  heat  one  dollar's  worth  of  each  of  the  more 
common  foods  will  furnish.  The  figures  are  based  on  the  average  com- 
position of  the  foods  as  purchased. 
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W«iGHT  OP  Protein,  Fat,  awd  Carbohydrates,  and  the  Fuei  Value 
OP  $i.oo  Worth  op  Each  Food. 


Price  per  lb, 


Befnae 

% 


Protein 
ibt.     I 


Ifaa. 


Carbo- 
hydrates 
Ibr 


Milk 

Milk 

Skimmed  milk 

Buttermilk 

Batter 

CtieeM 

Beef,  fore  quarter 

(wholesale 
Beef,  hind  quarter 

(wholesale 
Beef,  frink 
Beef,  sirloin 
Veal,  cutlets 
Mutton,  chops 
Lamb,  hind  quarter 
Ham,  smoked 
Ham,  smoked  and 

cooked 
Eggs 

White  bread 
Rolled  oats 
Farinas 
Potatoes 


(ic.  quart 
80.  quart 
10c.  gallon 
lOo.  gallon 
25c.  pound 
17c.      " 

6c.      '• 

8c,  " 

8c.  " 

1*5.  " 

16c.  " 

16c.  " 

18c.  ' 

18c.  " 

30c.  " 
25c.  dozen 
2i  lbs.  10c. 
7  lbs.  25c. 
6  lbs.  2Sc. 
90c.  bag 


^_ 

1.38 

1.6tt 

2.21 

— 

1.04 

1.27 

1.66 

— 

8.4 

.80 

6.1 

— 

8.0 

.80 

4.8 

— 

6.04 

8.4 

— 

1.63 

2.16 

.24 

18.7 

2.41 

^91 

— 

16.7 

1.02 

2.29 

10.2 

2.12 

2J7 



12.8 

.92 

.90 



3.4 

1.34 

.50 



16.0 

.84 

1.80 



15.7 

.92 

.90 



13.6 

,79 

1.86 

— 



.67 

.76 

_ 

11.2 

.79 

.56 



— 

2.10 

.5 

12.2 

— 

3.5 

1.9 

20.0 

— 

2.3 

.24 

18.7 

.  20.0 

2.18 

.10 

15.6 

Fuel 

Value 

oal. 


18.009 
10,402 
17.070 
17.882 
14.422 
12,698 

16,762 

13,236 
18,944 
6,609 
4.612 
9.168 
5,509 
9.276 

4,403 
3.868 
28,710 
61.730 
40070 
33.492 


In  some  respects  the  figures  are  hardly  fair,  as  some  of  the  foods  have 
to  be  cooked,  whereas  the  bread  is  ready  for  use.  If  the  weight  of  pro- 
tein, fat,  and  carbohydrates  furnished  by  one  dollar's  worth  of  flour  had 
been  given,  they  would  have  been  about  double  that  furnisher*,  by  bread, 
and  much  larger  than  that  supplied  by  oatmeal.  However,  as  the  figures 
stand,  it  is  evident  that  bread  is  one  of  our  cheapest  foods,  and  when  we 
take  into  consideration  its  palatability  and  high  digestibility,  it  may  well 
be  termed  the  "  staff  of  life." 
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